Sat pois 
he PO wn ag Ky 


rates 
ad 


Ao 
be BT 5h hk Ry ned tong eee aaah ude ‘ : Lapa, sale ‘ es 
NEAR NE Data WME prt AE Seth ae iad Dieses weg ere 7s fem 
eR tat Sedan a bent ae WES. te ae Leng! = a ¥ eden! ; * PGs ‘ 
‘ oh a s pity 
. - aod 5s w or a 8 tx 
pcisdnbetent Abin wharabe ebeeked a . oS 
Meekeethaeaetken’ thamie Ey velar ye baie rs wt, re 
I a RENE ye he APR tee S) ~ Paes Lg, wh nebo ‘he . ¥. a aes 


seat beth dinaaaieewtwel 
z. fo eta 
pate awh aP AS Able Cad eget BER oF At 
Fic tsa he RID ee er cai at 
+e 


. “ ‘ain wore tia bes “ 
cals 2 . eke ie Bia Sree! Sicha bth 
Pee GAO NAR ERE: al 3 : 
eee ovate Sees 


SEPALS I RE wa byes ow 2 eA ah ete SRS a kt 
SNES NFER ERD Rot 8D Sofi ON eS Mt OSA 


in Oh eh " as 
J IAD ABB Spd Rn il Lah. Ether aad 
bk ders : : Lake ph pay why Oty E a8 Bano tad. sto sh 
Lahn ak eed rereoeni ns vt ‘ wes. Me hh ; eg ledeeed eect 


yea ah eaten ds ee) 
She help: Feteae 
Se batote Felina ten tear bud ee ie 
Ged nat Met cb cA at ery Mpa: 
8 syn td te ake Mh ik 
a ere pee 
: reine eres 
eran int oer gi ite ee Se 
; OEP are 


Seb shape tia Wr ind dot hegre a hit d Sas ; 2d Vib ere 

! EA Breed lech yg We p> AE wee gn Danial * sg Si re ee gee! eve ane pees Panes 
bP teatalnal araietianecialadnn tarekabiamebatetenetind ee Ce re s wy é 2 4 ve 
a, Deal te anh ae Fecal nh if wit ah) hed vss 


Pee ee al Wad ad Bs, 3% Suneari ie 
inh hides oF ee zest et 2 


pees 
AERA Se ofa tit hay 
hee tae BP Mm 


abt ts 
tite 
aye 


Fao ae Wir Me 


os Sotelo hn Nett ert ¥ ; ‘s et oe oh ae é 
see a renter pat ¥ id aii Me, r hic oed ah 
sacs sp o Rironeen Te a = So wy , ivi gr id os 


oud 


San 
acta , 
“ isschah nee 
i 
a 


we 


” 
w3 
we 
‘ ner 
Shae. Alaa behanae ee oars 
Setatten fe 
hoc) UmuAe ales nsahdes Ae. 


Bilis “ os 
sine \orere teh send eonit 


Mask Nato pits Ore the 


hepa teeny B Neth ti Ey a po alk add é Wh Chih ated ns ph Ee iewe pease Vo STS bis ints Ln ak 90d 2 ab 
hid ee ugha eo eee airy erie Sb hin ee eb tb : soe 2:9 che 43 pe Soniye aarp Puy irhes ast ee nes Aad aby 
a ihn eet ry ve eboic ty . ree a eh og tao NN Soe ls oe : | FO yore nnn 92 thd opens Peiatet he ae ; om 
sah tn toe Sh ab Gs te stay } science Cath re ery OF yl oe, ic : pina 
eee eee eS eG es EN ee 
ged o ; ait RTT IE Cres we Oa etrede ema adits aan Ce vite ey Caer Pee ip otiteiente 
a, ee foe Hin ‘ cre teye vit : Fake n estrys Py ents S fe Recs Ware 
ake bs rae teen pony ; Setar fe rine Breer. wifey pie yy ae Ae Ny vy ae a, 3 x Etiiras Y ry! 
“3 is : : th * ri 
el aes o, Lite + hEPy 


7% 


mee 


hae ek 


ny ge a 


bbe euahabs ne 
SAE ibs alta coped beh sol 
A mie Ps EAE 


Weds abd 
eee 
SOC 
Bae 
3 . 
was 


nites ft 


Rae DACs if 
a coed a ne 
sh Sh nl lS 
ica pik 9 A, 
ee hd S . i ‘ Rearion Die 
cals PSEC Rn 
‘i ‘i z ue as 
oie 


ft ore (er 
x 


SNe 


tit he 
cs . i 


Duo fiac! 


RETURN TO 
NATIONAL LIBRARY OF MEDICINE 
BEFORE LAST DATE SHOWN 


- 
‘ 


py ym y , S uUYe Eon 
. . / a 


UNCLASSIFIED 


WOUND BALLISTICS 
REPORT 


BOUGAINVILLE 
CAMPAIGN 


Ak 


ES — UNCLASSIFIED 


sage 


— 
nal ba 
. * 
o 
- en Me 
+4 7+ =~ be 


ARMED FORCES MEDICAL LIBRARY 
WASHINGTON, B.C. 


a 


eer 
te 


Wie Beawwent soniatns Information affecting the natfonal defenep of 
the United States within the me” “ 


$1 and 32 as amonded. ii: x 
ssatpats in any mannes to an UBABIROIZEG poison be prumoniiu vy law. 


A STUDY OF WOUND BALLISTICS 


Report on Casualties at Bougainville 
from 15 February to 22 April 1944 


— TABLE OF ‘CONTENTS. 


INTRODUCTION ape 


a. Organization of Tean. 
b. Seope of Study. 
c. Method of Study 


FACTORS PECULIAR TO CAMPAIGN 4 


Geography 

Medical tanta iiations ‘and. Routes “Or Evacuation 
Allied and Japanese Forces 

Japanese VYeapons 


lajololp 


NARRATIVE OF THE CAMPAIGN wl 


BATTLE OF TEE PERIVETER 22 
f owed St lari 
# 


@. Hill 260 fee within the mesning of the Eeplen 4 Ast, 66 ¥ 


b. Hill 700 Bi and 32 av acwaded. Hs trassiecclod or the reyolation of iis 
c. 129th Infantry Sector cocina aay saa oan anaisrass porn is piled yf, 
ag. Japanese Casualties 

STUDY OF BATTLE CASUALTIES 4d 
a. Analysis of the Dead and Living 

b. Disposition of Patients according to Region Wounded 

¢. Anatomical Listribution of Wounds. 

a. The Different Weapons: (1) kelative Lethal iffect 


(2) sffect on Disposition 
of Patients 
(3) U.S.Weapons , 


TREATMZNT OF THE WOUNDED 
. 
Younds of Head 
- Wounds of Thorax 
. Wounds of Thorax and Abdomen 
. Wounds of Abdomen 
Vounds of Extremities 
Multiple Wounds 
. Comment on Treatment of Wounded 


Seg 


&. Morbid Anatomy of ‘Jounds by iiegion 

b. Morbid Anatomy of Wounds by ‘Jeapon 

c. Autopsy Protocols © 32 
CIRCUMSTANCES OF \JOUNDING AND PROTECTIVE MEASURE 196 
SUMMARY 213 
CONCLUSIONS : 219 
APPENDIX I Care of Wounded on Patrol eed, 
APPENDIX 11 Ordnance Intelligence Report 28 


us * TTI Illustration of Fragments and their kifect 234 


1. INTRODUCTION 


a. Organization of Team. & 


i. 
In accordénce with instructions from the Surgeon 
General, 21 January 1944, a team was organized for the pur- 
pose of conducting a study on wound ballistics. This teau: 
included the following personnel: 


ee 
v4 (1) Colonel +shley . Oughterson, 0-403362, &.C. 
PhNS Surgeon. 
vs y\¥2) Lt.Colonel Harry C. Hull, 0-404308, M.C., 
4G: oe Surgeon. 
ie (3) hajor Francis a. Sutherland, 0-403029, M..C., 
a/ ) Surgeon. 
‘) > -(4) Major Daniel J. Greiner, 0-317179, M.C., 


Pathologist. 
(5) Sgt. heed N. Fitch, 33145016, Clerk. 


(6) T/4 Charles J. Berzenyi, 32201974,. Clerk. 
(7) T,/5 Charles R. Kestifo, 12063356, Photographer. 


This teum was organized to participate in the 
contemplated New Irelana operation and was ordered to Guadai- 
canal for preperation. The New Ireland operation was can- 
celled and the team wes then ordered on detached Service 
with the XIV Corps on Donets anna aS end reported there on 
22 Warch 1944. 


b. Scope of Study. 


In order to obtain infortiation on the reletive 
effects of enemy weapons all casualties occurring in the 
Army ground forces, both living and dead, were studied. 
The enemy had attacked our perimeter on -Hougeinviite—on 
6-merch. ihis battle was still in progress and arrange- 
ments were immediately made for the post mortem examination 
of those killed in action. At the same time & plan was es 


inaugerated for the study of «ll battle casualties which @ 
occurred after 15 february. On that date tie ish Svecu- 
ation Lospital was opened and all Army casuaitics from tee AA 
peugeinvilie were thereafter evacuated through this hos- 
pital. Since records were readily available at this hos- 
pital, all battle casualties frou i5 February ree) to 22 

april 1944 were included. 


During this period there were a small number of 
casualties anong Navy personnel kiiled or wounded, mostly 
‘by bonbs or artillery iire. These were not included. 


& S 6 fk T $ 


Adequéate informstton could Oe eee a 
smali number air corps castiaities whdése unitswere bseed 
on or lug Hoon, renoved to-Other islands. For this péason 
thes Suelties were excluded. The study wes, thePefOre, 
limited to the Army Ground Forces. 


While it was possible to obtain information on 
all casualties living and dead for the entire period from 

15 Februery to 22 April, post mortem examinations were lim- 
ited to the interval extending from 22 March to 22 April. 
The number of autopsies wes further curtailed because the 
bodies of some of those killed in action during this period 
were not obtesined before decomposition was far advanced. 

It was also hoped to study the effect of our own weéepons 

on the enemy dead. However, the character of the fighting 
resulting in multiple wounds by rifle, mechine gun, grenade, 
mortar and artillery fire made it next to impossible to de- 
termine what weapon was responsible for death. Furthermore, 
because of delay in obtaining the Japanese dead, the state 
of deterioration frequently precluded postmortem examination. 
Also during this period it often required all the availeble 
personnel to perform post mortem exaninetions on our own 
troops killed in action. 


Since the effect of weapons may be observed on 
the living és well as the dead, a clinical appraisal espec- 
ially as regards end results was needed. Furthermore the 
relative effect of weapons may be greatly influenced by the \, 
quality of medical care. For this reason the ballistics 4)" 
team after completing the study om—Bougeinvitie followed W*° ‘ 
the patients through the hospitals of the rear echelon, 


c. Method of Study. 


| The battle casualties studied may be divided 
into two large groups; those killed in action and those 
wounded in action. 


(1) Killed in Action. Those killed in action 
prior to 23 March were recorded in graves registration. 
While some of these records were excellent, many were in- 
adecguate. The circumstances attending aeath, such as type 
of missile, distance from burst, terrain, tine, type of 
protection, etc. were supplemented by personal interviews 
with the Nedical Officers and aid men, or comrades present 
during the action who had seen the soldier killed or had 
seen him before he expired. This informetion is better ob- 
tained by personal interview than by questionnaire because 
the circumstances attending death are so varied. In order 
to obtain reasonably accurate data, evaluation of the situ- 
ation by trained and interested personnel is necessary at 
the time of interview. Subsequent to 23 March 1944 all 
the dead were brought to the <tst svacuation Hospital which 
was located near the cemetery. here excellent facilities 
and assistance for post mortem examinations were available. 
This work was carried on by Qua jor Greiner) who was assisted 
by a clerk and a photographer. > when the number of autop- 
sies exceeded ten or twelve per day, additional assistance | 
was provided by the surgeons. ‘A Tew additional post mortem 
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examinations were obtained on those wounded in action, who 
died later in hospitals of the rear echelon. A card index 
was Kept on all wounded and this was checked for death 
against the records of the hospitals in the rear echelon. 
This check was made at a later date and for the majority of 
patients a period of one to four months had elapsed since 
they were wounded, hence there is reason to believe that 
all or nearly all of the dead are recorded in this study. 


(2) Wounded in Action. The wounded in action 
fell into three groups: (a) the more seriously wounded in 
action who were evacuated from the island; (b) the relative- 
ly minor wounds treated and returned to duty from the clear- 
ing stations or hospitals usually in one to three weeks; 

(c) the very minor wounds and abrasions returned to immediate 
duty from the battalion eid and collecting station. This 
latter group was not studied. The second group, of minor 
wounds treated and returned to duty from the clearing stations 
and hospitals were studied in detail, as were also those 
evacueted from the Island. Factors relating to ballistics 
in the wounded in action were obtained by questionnaire and 
by personal interview. The personal interview was undoubt- 
edly superior but since these troops were stiil in battle it 
was sometimes impossible to obtain an interview with an eye 
witness. When emergency medical tags and hospital records »* 
were checked with eye witness accounts, many discrepancies 
were found as to the weapon, the distance, what the soldier 
was doing, and the exact circumstances surrounding his in- 


jury. Officers, platoon sergeants and privates were ques- 
tioned regarding effectiveness of enemy weapons and tactics, 
as well as our own. suestions were also asked regarding 


the construction of pill-boxes, and the use of camouflage 
with reference to their effectiveness es a means of protection. 
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b. Medical Installations and Routes of Evacuation 


The medical installations and routes of evacuation 
were better developed on Bougainville at the time of the 
attack than for any other Island campaign in the South Paci- 
fic. This was due to the fact that the beachhead had been 
developed steadily over a period of four months before the 
battle of the rerimeter began. 


Fig 4: One of the routes of evacuation between the 
Clearing Station of the Americal Division 
and the 2lst Zvacuation Hospital. 


Two way all weather roads made all parts of the 
perimeter easily accessible wigéh one exception. This one 
sector lay near the boundary line between the Americal and 
37th Divisions, where the perimeter road had not been com- 
pleted. Furthermore, the roads were kept open throughout 
the battle except on Hill 700. Here the one way all 
weather road over very rugged terrain leading to the hill 
was for a time under enemy fire and as a result a difficult 
litter carry of 1200 yards was necessary during the attack. 
Later at this point and at others where sporadic fire was 
encountered, half tracks were used for evacuation, patients 
then- being transferred to jeep ambulances and taken to the 
hospital. The greatest distance from the front line to 
a clearing station was found on the Americal sector at the 
mouth of the Torokina River which was approximately 10,000 
yards over a good road. 
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A section of the perimeter road behind the 
vis 


145th Infantry, 37th Di ion. 


Perimeter road near junction of Americal 

and 37th Divisions. a good route of evacu- 
ation over difficult.terrain built by the 
117th ingineers. . 
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Owing to this excellent system of good roads, 
the majority of patients arrived at the hospitals within 
three hours, and frequently within an hour. A sample of 
142 patients showed that 87 per cent were on the operati 
table within three hours. Patrol missions presented th 
most difficult problems of evacuation. omall patrols, 
frequently no larger than a platoon, were so numerous that 
it was impractical to send a medical officer with each one. 
Larger combat patrols were usually accompanied by e medical 
officer. On only one occasion was 4 patrol large enough 
to warrant the use of a portable surgical hospital. AS 4 
consequence some patients who were wounded on patrol did 
not reach the hospital until twenty four to forty eight 
hours had elapsed. However, every effort was made to re- 
duce delay to the minimum, and to provide surgery at the 
earliest possible moment. 
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Fig 7: Koadway along the Laruma iver. This was 
outside the perimeter. 


The medical installations availabic for this 
campaign were wore than adequate. the clearing stations— 
of both the Americal and 37th Divisions had been augmented 
with additional surgical equipment before the hospitals. 
were established on the beachhead. The jist Fortable 
Surgical Hospital had been assigned to the samericai Jiv- 
ision and the 33rd Portable Surgical to the 37th Division. 
Owing to the fact that more adquate wedical facilities be- 
came available leter, the portable surgical hospitals were 
not necessary although they were both utilized. (oce Map 
Fig.11). The 52nd Fieid Hospital was utilized for the 


ae 
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Fig 8: Ward area of the 2lst Evacuation Hospital . 
on Bougainville. 


care of service troops and functioned chiefly as a station 
hospital for the Island. The 21st ivacuation hospital, 

an affilieted unit from the University of Oklahoma, had an 
exceptionally well qualified staff including the various 
specialists. the construction of this hospital was com- 
pleted on 8 March 1944, although it had been functioning 
for a limited number of patients since the 15 February. 

Its normel capacity was 750 beds with facilities available 
for an additional 250 beds. Casualties from all combat 
troops were cared for at this hospital.- Since the elst 
Evacuation Hospital was situated only 4,000 yards from the 
front lines at the nearest point of attack (forward of some 
artillery batteries), the majority of the seriously wounded 
petients were sent directly te the hospital to avoid delay 
at the clearing stations. ; 


All patients from the Island were evacuated 
through the 2lst Lvacuation Hospital. Nearly ail patients 
evacuated to the rear were sent by air transport to Guadal- 
eanal and were cared for there in one of three* 50 bed 
station hosvitals. Patients requiring a long perioa of 
convalescence were evacuated from this Island by ship or 
air transport to Espiritu vanto and to New Caledonia. 
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Fig 9: Underground operating room of the 2lst Evac- 


uation Hospital on Bougainville. there was 
another similar operating room above ground 
providing space for eight tables. 


Fig 10: Interior of underground ward, 2lst HEvac-. 
uation Hospital on Bougainville. ° Space 

“wes provided for 120 litter patients under 

; eround. This would have been inadequate 


if shelling had been heavy. aEsPRIeTED 


Fig ll: An underground operating room of the type 
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c. Allied and Japanese Forces 


(1) Allied Forces on Bougainville were concen- 
trated in the smpress Augusta Bay beachhead. The peri- 
meter line of defense had been extended previously in three 


‘ phases until by the time of the. Japanese attack on 8 March 


1944, it enclosed about twenty square miles and-was approx- 
imately 22,000 yards in length. 


The total strength within this perimeter as 
of 31 March 1944 was 60,583. Included were 11,220 Navy 
personnel, Marines and civilians. The casualties from 
these groups are not included in this study although they 
were few and due mostly to shelling and bombing. The casu- 
alties included in this study were derived, therefore, from 
a total strength of 49,3063. Of this number 40,404 were U. 
S. Army ground force combat troops of which 27,831 constit- 
uted the 37th and Americal Divisions. The\ remainder of the 
ground force combat troops were attached to the XIV Corps 
and the 25th Regiment Combat Teau. Allied forces other 
than U.S.troops, chiefly Xoyal New aealand Air Force and 
Fijian Pec! numbered 3,424. 


't should be noted that of the above forces, 


ea the number involved in combat was comparatively few. The 


» 


number actually involved could not be ascertained except 
for certain specific engagements to be described later. 
The perimeter/ line of defense was divided between the 37th 
and Americal /Divisions although other forces were used in 
the line at various times. The Fijian troops, among whom 
there were A considerable number of casualties recorded in 
this report, were used chiefly on patrol missions. 


(2) Japanese Forces. 


Immediately prior to the attack, the effect- 
ive strength of the Japanese Army and Navy forces on Bougain- 
ville numbered about 27,000. Of these about 16,000 were be- 
lieved to be Army combat troops. The remaining strength 
consisted of Army and Navy antiaircraft, base, service, and 
labor troops. No surface ships had been observed in the 
Bougainville aree since mid-November 1943, and whatever sup- 
plies were brought in were carried by submarine or barge. 
There is evidence that the enemy was short of supplies ex- 
cept small arms ammunition. 


Although elements of the 17th Division (one 
battalion each from the 8lst and 53rd Infantry Regiments) 
were identified in the Torokina area, the brunt of the 
attack was borne by the Japanese 6th Division. The back- 
bone of the enemy's strength was the 13th, 23rd, and 45th 
Infantry kegiments. These units were supported by the 
6th Field Artillery Regiment (2nd battalion) elements of 
the 4th Heavy (iiedium) Artillery Regiment, as well as mis- 
cellaneous mortar, «rtillery, engineer and road construction 
units. (See Fig.1g). The first Battalion, 13th Infantry 
(-1 co.) was to be the division reserve. ‘The total strength 
of these units actually in combat in the battle of the peri- 
meter was believed to be only slightly more than 10,000. 
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The enemy forces faced great difficulties 
of transportation on the Island in maneuvering various units, 
especially heavy artillery, into positions favorable for 
attack. This had to be accomplished over the most rugged 
type of terrain at great. expenditure of man power. Finally 
they attacked with almost no air support. 
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ad. &A Description of the eons Commonly Zmployed 

by the Japanese at Sougeinv é. 

In the period under study Japanese weapons ac- 
counted for 1569 casualties. Six hundred and fifty nine 
(42.0 per cent) of these were produced by mortar fire. 
There were 393 (25.1 per cent) who were killed or wounded 
by rifle fire. Of the remaining casualties the grenade 
was responsible for 205 (13.1 per cent), machine gun for 
151 (9.6 per cent), artillery for 151 (9.6 per cent) and 
miscellaneous weapons for ten (0.6 per cent). 


(1) Rifles 


Estimates based upon captured weapons indi- 
cate that the ratio of the 6.5 mm to the 7.7 mm rifle was 
approximately four to one. Furthermore, of the smaller 
caliber (6.5 mm) weapon, roughly 90 per cent were "long", 
7 per cent “short” and 3 per cent "medium" types. 


Designed by Arisaka the model 38 (1905) 
6.5 mm rifle, listed by the Japanese as "Sampachi Shiki 
Hoheiju" is commonly called by them the “Arisaka Sampachi". 
Patterned after the mauser type, this weapon possesses 4n 
action resembling the U.S.caliber .303 M 1903 (Springfield) 
rifle. Loading is accomplished by a five round clip. The 
muzzle velocity is 2,410 feet per second, the effective 
range 400 yards, and maximum range 2,600 yards. | This weapon 
without sling and bayonet weighs 9 lbs. The almost com- 
plete absence of muzzle flash is a characteristic commented 
upon favorably by our soldiers. Since the latest Japanese 
rifle, model 99 described below, does not possess this feature 
it is apparently considered unimportant by the enemy. 


| The later but less common model 99 (1939) 
7.7 mm rifle is designated by the Japanese “kyukyu Shiki 
Tanshoju". Like the previous molel 38, this weapon has a 
manually operated bolt action and a magazine capacity of 
five rounds. Unloaded and with sling this rifle weighs 
82 lbs. The muzzle velocity of this weapon is 2,300 feet 
per second, the effective range 600 yards and the maxinum 
range 3000 yards. : 


(2) Machine Guns 


Most commonly employed by the enemy at bBougain- 
ville, in a ratio of approximately four to one, were the model 
96 (1936) 6.5 mm light and the model 92 (1932) 7.7 mm heavy 
machine guns. ixtremely rare was model 11 (1922) 6.5 mu 
light ("nambu Keiki") among the 2U0 captured machine guns. 


- Closely resembling the British Bren light .303 
caliber model, the model 96 (1936) 6.5 mm light machine gun 

is considered an excellent weapon by our officers. ("i have 
never heard-.it jam". ) The Japanese name for this weapon is 
"kyuroku Shiki Keikikanju". Weighing only 20 lbs., it is 

- easily handled and may be fired tron the hip. it is a gas 

_ Operated, air cooled weapon, by curved-box magazine con- 
taining thirty rounds. The cyclic rate of fire is 550 rounds 
per minute. Its muzzle velocity is 2,410 feet per second, 

effective range 1,640, and maximum range 4,374 yards. 
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Model 92 (1932) 7.7 mm heavy machine gun is 
officially designated by the Japanese "kyuni Shiki Jukikanju", 
but commonly called by them "Juki". Its slow rate of fire 
(effective 200, cyclic 450 rounds per minute) almost en- 
tirely eliminates overheating. It weighs with tripod 122 
lbs. A modified Hotchkiss-type weapon, it is gas operated,,. 
air cooled, and fed by brass strips containing thirty rounds. 
Three telescopic sights are available. The effective range 
is 1,500 yards, and the maximum range is 4,587 yards. The . 
muzzle velocity is 2,400 feet per second. 


(3) Mortars* 


Wounds ascribed to the mortar at Bougainville 
in many instances were actually produced by the grenade dis- 
charger. Mistakenly called the "Knee Mortar", this weapon, 
because of its accuracy and efficiency has earned the res- 
pect of the American combat troops, and is more feared than 
any other Japanese weapon. If the "Knee Mortar" is grouped 
with the other types of captured mortars it is found to con- 
stitute approximately 90 per cent of the total. The ratio 
of the 81 mm to the 90 mm mortar (both models) was about 
three to two. A total of 96 mortars were captured, only 
one of which was the 90 mm model 97 (1937). é 


There are two types of the 50 mm grenade dis- 
charger; the smaller model 10 (1921), and the larger model 
89 (1929). Model 10 has a smooth bore barrel, nine and one 
half inches long, an overall length of twenty inches, and 
weighs 54 lbs. Using the model 91 grenade its range is 
65 to 175 yards. The barrel of model 89 is rifled and 
measures ten inches in length. The overall length is twenty 
four inches and the weight 10% lbs. Maximum range for this 
weapon is 770 yards with the model 89 shell, and 175 yards 
with the model 91 grenade. The range of this weapon depends 
upon the distance travelled by the projectile through the 
barrel. This distance is regulated by increasing or de- 
creasing the length of the trigger housing extending inside 
the barrel of the discharger. The weapon is thought to op- 
erate most efficiently et an angle of 45°, its base resting 
on the ground or some solid structure. With model 89 pro- 
jectile, the effective range of burst probably is five to 
ten yards, and the danger zone about forty yards. 


Both 81 mm and 90 mm mortars were in common 
use at Bougainville. Very little information is available 
regarding model 97 (1937) 81 mm mortar. It closely resembles 
the U.S. 81 mm mortar Ml, and it. is said that shells for the 
two weapons can probably be used interchangeably. The Jap- 
anese name for this mortar is "Kyunaua Shiki Kyokusha".— 

The effect of the shell is that of blast and fragmentation 
with an estimated effective range from the burst if fifteen 
to twenty yards, and a surrounding danger zone of 200 yards. 


: Model 94 (1934) 90 mm mortar (marked "kyuyon 
Shiki Keihakugekiho") fires both chemical and high explosive 


= * See Appendix II Frequency Distribution of Shell Fragments 
oe from Japanese Mortar Shells. 
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shells. It is a smooth bore, muzzle loading weapon with 

& maximum range of 4,150 yards. It weighs 340 lbs. From 
point of burst the shell has a probable effective range of 
twenty yards and a danger zone of 30U yards. : 


(4) Grenades 


Because it can be thrown by hand, fired from 
a grenade discharger, or used as a rifle grenade, model 91 
(1931) hand grenade, "Kyuichi Shiki Shuryudau" is a useful, 
versatile and frequently employed weapon. Made of cast 
iron and painted black, it is distinguished by the serrated 
surface, brass safety cover and perforated propellant con- 
tainer screwed into the base. When used as rifle grenade, 
a tubular tail fin is substituted for this propellant con- 
tainer. The grenade weighs 18.8 ounces, is 3.75 inches 
long without the propellant container, and measures 1.97 
inches in diameter. When used as ae hand grenade, the pro- 
pellant container is, of course, unscrewed and removed. 
Model 97 (1937) hand grenade is similar to model 91 except 
that it has no propelling charge, and cannot be fired from 
& grenade discharger. It is carried by all Japanese front 
line troops. This grenade is loaded with TNT and weighs 
one pound. it may be used as a booby trap. It is said 
to have poor fragmentation, the fragments being small and 
of short range. The effective range from the burst is 
estimated at five yards and the danger zone thirty yards. 


(5) Artillery 


Artillery support in the plan to neutralize 
and seize the three Torokino airfields was the most exten- 
sive yet employed by the enemy in the South Pacific. 
Through dense jungle and over exceedingly rough terrain 
to positions overlooking our perimeter, the Japanese were 
able to transport a considerable number of heavy weapons. 
Assuming all units at full strength, an order of battie 
indicates that the maximum number of weapons available to 
them was 136. actual observation suggested the presence 
‘of approximately forty or fifty pieces. 


With the exception of the 10 and 15 cm pieces 
all weapons were of pack type and were undoubtedly carried 
by hand. Possibly the 150 mm howitzers may have been dis- 
mantled also, as some of these were reported on IMt.Bagana. 
These weapons were brought by water to Koaris and thence by 
road to the vicinity of hills 500 and 501. Limited.use of 
horses was reported on the Kehili-Empress Augusta Bay track. 
Apparently there was no serious shortage of ammunition by 
Japanese standards, fire having continued intermitently 
from some positions for three weeks. Considerable quanti- 
ties of ammunition were generally found with the captured 
weapons. 


Principal targets were the air strips, supply, 
and CP areas, road junctions and the tank area. Nassing 
of fire was not utilized, gun fire seemed independent. The 
heaviest concentration occurred in the early morning and 
evening. On 23 March in less than two hours, seventy rounds 
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fell on the Piva Airfields. After the first two days of 
attack, during which some parked planes were destroyed, 
rarely in a single day did more than five in six shells 
fall on these same airfields. 


Difficulties inherent in jungle warfare pre- 
cluded the use of artillery in close support of attacking 
Japanese infantry. For this purpose they relied princip- 
ally upon 90 mm mortar fire. 


The Japanese employed at least thirty five 
75 mm guns model 41 (1908) and model 94 (1934), the former 
predominating. These pieces were Situated north and north- 
east of the perimeter. Four 150 mm howitzers were located 
on the northeast and east, and two 105 mm howitzers on the 
east near hill 501. Mortar fire received was principally 
from the north and northwest sections. The greatest con- 
centration of fire in any one day was 200 rounds. In con- 
trast to the experience during the weeks after the landing 
in November, the proportion of "duds" was remarkably low. 
Observers were able to identify by type of burst or by "duds" 
about 1300 rounds received. Of these 885 were 75 mm shel.s 
and 130 were 150 mm shelis. Many types of artillery wea- 
pons were captured. The five most common mocels wiil be 
described briefly. 


Model 94 (1934) 37 mm gun is designated 
"Kyuyon Shiki Sanjunana Miri Ho", and commonly called "san- 
junana Miri Ho". It can be used both as an anti-tank and 
anti-personnel weapon, employing ermor-piercing, high ex- 
plosive and shrapnel ammunition. This gun has a long 
slender barrel measuring 66.5 inches in length. The -f- 
fective range is 2,500 yards, and the maximum range 5,000 
yards. The total weight of the weapon in action is 714 lbs. 
The effective burst of the high explosive shell is said to 
be ten yards with a zone of danger extending about seventy 
five yards. Fragmentation tests have shown that the 50 
grams of metal in the shell broke into 490 fragments. Only 
li,3 of these fragments were classified as lethal (average 
weight of lethal fragment being 3.1 grams). Assuming that 
all fragments passed within a mans height standing at. seven- 
ty five yards, it is estimated that his chance of being hit 
would be 50/50. This assumption is incorrect, however, the 
actual chance being 1 in 100. Nevertheless, this hit 
could be fatal. 


The model 92 (1932) 70 mm howitzer (battalion 
. gun), “Kyuni Shiki Hoheiho" is a horse drawn infantry sup- 
port howitzer. Tt weighs 46€ lbs. and cen be. handled by 4 
ten man section. Tt has an effective range of 1500 yards 
and a waximum range of 3,000 yards. The estimated effect- 
ive range of burst is twenty yards and the area of denger 
is 200 to 300 yards. 


ies Row issued for use #8 an infantry regimental 
gun, the model 41°(1908) 75 mm mountain (infantry) gun was 
originally used as a field artillery pack gun. ‘he elrect- 
ive range of this weapon is 2,100 yards and it fires both 
high explosive and armor-piercing shells. ith the sone 
hell its maximum renge is 7,675 yards, ana with 
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*Model 38 (1905) 


*Model 96 (1936) 
“*Vodel 92 (1932) 
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the ordinary shell 6,575 yards. The total weight is 1,200 
lbs. Its muzzle velocity is listed as 1,200 feet per sec~ 
ond. The effect is produced both by blast and fragmentation. 
The shell has a probable effective burst of twenty yards with 
& danger zone of 300 yards. 


The model 96 (1936) 150 mm mobile field how- 
itzer has a range of 13,200 yards. The effective range of - 
the shell burst is said to be fifty yards with an area of 
danger of 500 yards. The effect vroduced is thet of blast 
and fragmentation. 


The model 98 (1938) 20 mm anti-aircraft anti- 
tank machine cannon is an all purpose weapon. It is gas 
operated and semi or full automatic. The ammunition for 
this weapon is high explosive, tracer and armor-piercing, 
and is fed by a 20 round box magazine. This weapon is vary 
maneuverable, weighing without wheels 836 lbs. The rate of 
fire is 120 rounds per minute. The muzzle velocity is 
2,720 feet per second, and the maximum ranges, horizontal 
5,450 and vertical 12,000 feet. 


A list of Japanese weapons captured on Bougain- 
ville follows: 


RIFLES . 


mm Rifle (Long) 
mn Rifle (Short) 


5 
Nodel 38 (1905) 6.5 
5 mm Snipers Rifle 
5 
5 


6 
6 
Model 97 (1937) 6 
6.5 Rifle (Medium) 
6.5 Cavalry Carbine 


Model 38 (1905) 
Model 44 (1911) 


*Model 99 (1939) 7.7 mm Rifle 


(Caliber Equivalents 6.5 mm - .256 inch, 7.7 mm - .303 inch) 
MACHINE GUNS 


5 mm Light Machine Gun ("Nambu") 
5 mm Light Machine Gun 
-7 mm Light Machine Gun 
7 mm mn Heavy Machine Gun 


Model 11 (1922) 


6 
6 
Model 99 (1939) _ 


MORTARS 


*Model 97 (1937) 81 mm Mortar 
*Vodel 94 (1934) 90 mm Mortar 


Model 97 (1937) 90 mm Mortar 


*Model 89 (1929) 50 mm Grenade Discharger ("Knee Mortar") 


GRENADES 
*Model 97 (1937) . BOE ne 
*Model 91 (1931). get ‘ge 
Model 23 (1923) Booby Trap Grenade ae. 
ee ; | Seat “e- : 


- Myodel 94 (1934) 37 mm Gun 

Model 1 (1941) 47 mm Gun 

 *Model 92 (1932) 70 mm Howitzer (Battalion Gun) 

oa *Model 41 (1908) 75 mm Mountain (Infantry) Gun 

Mark ky (or ra ee Gun) 

eae Model 94 (1934) 75 mm Mountain Gun 

: (1931) 105 mn Light Field Howitzer years 

96 (1936) 150 mm Mobile Field Howitzer : 

Z area oe, (1937) 20 mm Anti-Tank Rifle | 

Sead he ot Modi OB (1938) 20 mm Anti-aircraft-anti-Tank Machine!” 
eerie Re, nnon. 


* asterisk indicates models most frequently employed. 
In this section free reference has been made to 

"Japanese Infantry Weapons", special series No.19, 

etd by Military Intelligence Division, Wer — 
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&. The beachhead was established during the first 
week of November 1943. The period prior to the battle of 
the perimeter was characterized by consolidation of the de- 
fenses of the airfields which were being used in attacking 
enemy installations in the Bismarck Archipelago and on Bou- 
gainville. By 15 February the air strips were completed and 
the perimeter established with the 37th Division on the left 
flank and the Americal Division on the right flank. From 
15 February to 8 March the perimeter defense was strengthen- 
ed, and an extensive system of roads was further developed 
within the perimeter. During this period patrols made con- 

tact with enemy forces moving into position north and east 
of the perimeter. Some artillery installations were dis- 
covered and strong enemy positions were noted on Hills 1000, 
1100, and 600 east of the Torokino River mouth. However, 
during this period contact with the enemy was limited to 
patrol skirmishes and an occasional bombing raid at night. 


b. The battle of the perimeter extended from 6 
March to 24 March. The Japanese laid plans for this off- 
ensive sometime around the turn of the year. Our intell- 
igence obtained information that the enemy attack was to 
be leunched on the 8 or 9 March, thereby permitting emple 
_ preparation for defense of the perimeter. 


(1) Enemy Plan. The three infantry regiments 
were to leave their respective lines of departure (see map 
Fig. 13) following an artillery barrage. This barrage was 
to commence at 0430 Y day from the main strength of the 6th 
Artillery Regiment located near Blue Ridge (Mountain Guns) 
and the Medium Field Artillery (10 and 15 cm field pieces) 

deployed near Hill 500. It appears that the 45th Infantry 

was to constitute the main thrust and were to strike our 
forces near the point where the Piva-lNuma-Numa road enters 
the perimeter. (129th Infantry Sector). Simultaneously 
the.23rd Infantry was to launch its attack from approxi- 

_-. mately 1000 yards N.EH. Hill 700 with the 3rd Battalion on 

_ * «the left and the 2nd Battalion on the right and the lst 

~-* Battalion in reserve. By the end of Y day the 3rd Batt- 


on ~@lion was to have captured Hill 700 and the 2nd Battalion 
gar was to have occupied Cannon Hill. These heights over- 
ae looked the Piva air strip and the main strength of the 23rd 
_- Infantry was to have attacked the strip from the East while 
the 45th attacked from the West. The 13th Infantry was to 
attack Hill 260 and then join with elements of the 23rd In- ==) 
try to proceed in the general direction of the strip. ~~ 
sé three main thrusts are shown on the map (Fig.14) and 
on the aerial photograph (Fig.3). . 
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indicated on the map (Fig.3). In the Hast sector patrol 

contacts and fire fights took place in the vicinity of Hill 

260. To the North on Hill 700 the Japanese infiltrated 

through our lines and occupied the northwest slope of the 

hill. Slue counter attack reduced the Japanese positions 

and the perimeter was reestablished. In the Northwest 

sector several fire fights occurred. The Japanese had oc- 

cupied strong points on Hill 260 and severe fighting resulted 

in retaking these points but by 11 March two Blue companies 

occupied Hill 260 with the exception of strong points on the 

southeast slope. Another attack on the Northern sector was 

repulsed. Meanwhile preparations for an enemy drive from 

the Northwest continued. On the 12 March three major attacks 

from the Northwest near the Numa Numa Trail placed the Japan- 

ese within our perimeter. Our tank-infantry teams reestab- 

lished the lines the next day. The same’Blue forces on 

Hill 700 received and repelled the third attack on that pos- 

ition. On 15 March another attempt was made by the Japanese 

to break through the sector held by the 129th Infantry. 

Tank-infantry counter-attack again restored the perimeter. 

The next strike by the enemy was again from the northwest 

near the Piva-Numa-Numa Trail on 17 March. Although a sev- 

enty five yard penetration was made for the third time, 

tanks and infantry drove the enemy back. For a week the 

Japanese remained relatively quiet regrouping their forces ‘ 
opposite the northwest sector of the perimeter. Smaller 

’ holding forces which were dug in were contacted on the other 

sectors. On 24 March after a feeble attempt at laying an 

artillery barrage, the Japanese struck toward the Piva air 

strips once more, penetrated the 129th Infantry lines and 

again were driven back, losing 300 men and 4 field gun. On 

each occasion when penetration was made the enemy succeeded 

in occupying pill-boxes within our perimeter only to be dis- 

lodged with heavy losses. 
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ec. The Japanese did not again attack in force after 
the repulse on 24 March and began a general withdrawal. How- 
ever, Hill 260 was not evacuated by the enemy until 28 March. 
From 28 March to 22 April when this study was completed, con- 
tact with the enemy was limited to a few fire fights, patrol 
skirmishes and occasional shelling of the air strips. There 
were 5522 Japanese dead counted between & March and 22 April. 
However, this did not include all areas subjected to our er- 
tillery fire. 


4. BATTLE OF THE PERIMETER 
(Description of three major attacks). 


a. Operations on Hill 260 * 


(1) The original garrison on Hill 260 - a rein- 

_ forced platoon from Company C was attacked by a Japanese 
force of undetermined size at dawn on 10 March. The enemy 
generally occupied the area south of the OP tree and from 
this date until the termination of the battle, the Japanese 
tried to increase their garrison and improve their positions 
on that side of the hill in order to secure observation for an 
all-out attack on the main line of resistance. 


Fig.15: Jungle growth on Hill 260 showing pro- 
tection afforded by trees. 


(2) Forces engaged: American: B, E, F, G, and EK 
Companies plus one platoon of K, 182nqa infantry, and Co. @G, 
164th Infantry, actively took part in the action on the hili. 
All other companies in the regiment were in general support 
plus A and B Companies, 57th sngineers; 246th and 247th FA 
Battalions; &2nd Chemical Battalion. Total 1350 men. 


Japanese: Elements of the 
13th and 23rd Infantry regiments, both part of the 6th Div- 
ision, have been identified as taking part in the battle for 
Hill 260. It is estimated that 1400 Japanese were involved 
in this action. 


(3) After the initial attack, the Japanese held 
the south end of Hill 260. They greatly increased the 
force which made the original attack because they beat back 
our every attempt to storm the northwest, southwest and south- 
east ridges of the hill during the period 11-17 March. Ap- 
parently their main route of supply and evacuation was down 
the steep east side of the hill, then north clinging to the 
east side of the west bank bluff overlooking the Torokina 
River. This route was well-concealed and in defilade and 
difficult to reach by fire. After the initial engagement 
reinforcements were sent to secure the north side of Hill 260. 
The establishing of a perimeter there and the continual pres- 


“sure on the Japanese positions completely neutralized the 


effect of the offensive action taken by the Japanese. The 
possession of Hill 260 by the enemy would have jeopardized 


a considerable porticn of our main line of resistance. 


Fig.lo: These trees are comion if tie jungie OL 
Bougeinville and offer excellent protection. 
Tne OP tree on Hill 260 was of this variety. 


(4) From the outset, the problem on Hill 260 
was one of ejecting the Japanese from the south end of the 
hill. Their positions were well dug in and defended and 
various American assaults to take the hill were turned 
back with heavy casualties. artillery and mortars were 
useful in blasting Japanese positions in the general area 
but due to the proximity of our own troops, prepared fires 
could not be used on the Japanese positions just outside 
our perimeter. Artillery was effective on the exposed 
southwest slope and after a week's fighting, the Japanese 
were vretty well removed from that area. But those in 
defilade on the southeast slope dug in ana countered our 
every move. Various means were used to force the Japanese 
from their dugouts during the closing ten days of the 
battle. It wes obvious that at that time the Japanese 
garrison was considerably reduced in numbers although there 
was not @ corresponding lessening of fire power. Fliame- ° 
throwers and gasoline ignited with thermite grenades re- 
duced a few pill-boxes. As late as the morning of 28 March 
Japanese were seen near pill-boxes on the southeast slope. 
On the morning of 28 March, three patrols were sent around 
the base of the hill to fire on the Japanese. When there 
was no fire, our patrols investigated and found thet the 
Japanese had evacuated. At 1246, 28 March, Hill 200 was 
secured. On the morning of 30 Merch, the <nd Batteéiion, 
1é2nd Infantry, was replaced on the hill by ist Battalion 
24th Infantry. 


(5) Sstimetes of Japanese killed and wounded 
were difficult to make because of their practice of carry- 
ing away and burying their own dead. A total of 212 Japan- 
ese bodies were found by our troops on Hill 260 and the Be 
Americal Division G-2 listed 541 Japanese as the total killed. 


Fig.17: Focal point of entire Hill 260 — 
battle. Banyan tree used as an 
Americal Division Artillery spot- 
ting post. 541 Japanese were 
killed in the 20 day fight for 
the hill. This tree is similer 
to those in Fig.16 and withstood 


artillery shelling and fire. 


In addition many wounded were seen going to the rear and it 
is believed an entire battalion plus a number of supporting 
troops were virtually wiped out. The heaviest fighting 
occurred during the period 160-14 March and as indicated later 
by POW reports, this engagement broke up the initial attack 
of the entire Japanese 13th Infantry Regiment on the Bougain- 


ville Island perimeter. 


(6) The terrain was that of an elongated hill with 
moderately steep sides covered by rain jungle. The OP tree 
(Fig.17), around which the heaviest fighting occurred, was one 
of a common variety of trees on Bougainville, the roots of 
which plus excavation make a very strong defensive position. 


Fig.18: Hill 260 on March 19 being blasted by 
Americal Division artillery fire. The 
firing continued for several hours at 
the end of which time it was believed 
that all enemy resistance had been neu- 
tralized. Partial destruction of 
jungle growth may be seen. 


In comparison to the other two main thrusts by the enemy 
on the perimeter there was more offensive action by our 
troops on Hill 260. The enemy in the initial attack had 
captured and managed to defend the OP tree which was the 
focal point on the hill. Furthermore, the character of 
the terrain lent itself readily to defense and prewented 
the effective use of tanks. 


(7) During this engagement our casualties were 
as follows: 


KIA SERIOUS NON-SERIOUS MIA TOTAL AGGREGATE 
O EM O iN O ih O ia 0 EM O & EM - 
8 O83 9. 204 37 370 4 18 58 655 713 
There were approximately 1350 of our troops involved or 
2.8 per cent casualties with 5.3 per cent killed in action. 
Ratio of Japanese to our troops killed was 7.6 to l. 


The heaviest casualties were in the 182nd 
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Fig.19: Enemy pillbox on Hill 260. The dense 
jungle growth has been entirely cleared 
away by artillery fire. 


Infantry with 800 troops involved: 


Killed in Action ~ 63 or 7.9 per cent 
Seriously Wounded 106 or,13.3 per cent 
Slightly Wounded 256 or 32.0 per cent 
Self-inflicted Wound 1 or O.1 per cent 
Total Casualties 53.2 per cent 


b. Operation on Hill 700* 


(1) The terrain here was mountainous but mostly 
second growth rather than virgin jungle. The sides of , 
the ridges were very steep and at one point of the assault 
was almost precipitous. The action by our troops was 
largely defensive involving, however, the recapture of cer- 
tain positions into which the Japanese had infiltrated. A 
one wey road leading along behind our lines for a time was 
under enemy fire, necessitating a difficuit carry for the 
litter bearers of more than a thousand yards. 


(2) On the morning of 8 March the Japanese 
attack began with some artillery and spasmodic small arms 
fire which continued throughout the day. During the night 
of 9 March booby traps warned of attack followed by hostile 
fire from mortars and rifles. At dawn it was found that 


* Extract from G-3 Periodic Report, H.q. 37th Infantry 
Division. ; 
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Fig.20: Jungle growth partially cleared on Hill 
i IOC s through this draw the Japanese made ° 
their approach to the Hill. 


at least one company of Japanese had occupied the north 
slope and crest of Hill 700 and had penetrated our line 
to a depth of 75 yards over a 100 yard front. During 
the day a counter attack by the lst and 2nd Battalions 

of the 145th Infantry regained several pillboxes on the 
south slope of the hill. One tank was used with fair 
success along the road which was under fire. On 10 March 
the enemy retained possession of the crest of the hill in 
spite of continued ground action. Efforts to reach the 
Japanese positions on Hill 700 by engineer “polecharges", 
bangalore torpedoes and bazookas were without avail and 
resulted in numerous casualties due to the excellent Jap- 


anese field of fire. 


At 1700 hours 10 March a determined attack 
was made by our forces and, in spite of intense enemy light 
and heavy mortar and artillery fire, succeeded in driving 
the enemy from the crest of Hill 700. Japanese concen- 
trations coming up to reinforce this area were subjected 
to heavy bombing and_ artillery fire which was very effective. 
On 11 March at daylight the enemy made a general assault on 
Cannon Hill held by the 3rd Battalion of the 145th infantry. 
The attack was repulsed with the exception of one pillbox 
gained by the enemy on Hill 700. Japanese losses were re- 
ported as enormous with the enemy assault wave attacking 
over piles of their own dead. On 12 March after severe: 
fighting our forces succeeded in driving the enemy from 
Hill 700. Three hundred and ninety nine Japanese/dead 
were counted within the wire on the crest and on the forward 
Slope of the hill. On the night of 13 March the enemy 


jas 


eremae 


ees 
} 
} Side - 
i : 
i j d 
f 
| | $ 
: ¢ 
} 
: = 
} 
| 
| | 
| re 
| 
4 
yeaa leas TT 
Fig.21: Precipitous hillside off the perimeter 
road. - Grenades were rolled down this 
bank causing many casualties. 
again, attacked in the draw west of Hill 700. Searchlights 
were used successfully to reflect light from the overhanging 
clouds and the attack was repulsed. After this date only 
intermittent contact was made with the enemy in this area. 
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Fig.22: ‘sounded soldier being helped down the side 
of hill 700 by two medical Gorps men. 


Fig.23: Wounded transferred from halif-track to 
jeep. Helf-track was used because road 
was under fire. 
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Fig.24: Enemy dead who were blasted to bits while 
defending their position in a piilbox on 
Hill 700. 
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Fig.25: 


Interior view of Jap 75mm gun emplacement 
on Blue Ridge that was used in their 
attack on Hill 700. Note the large win- 
dow. 
(3) U.S.¥Forces involved 2600 
Killed in Action 45 


Wounded in Action 


and Vied later 16 
Dead 61 - 


VYounded in action 
(to duty) 215 


Wounded in action 
(hospitalized) 
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Total Vasualties 519 - 20 «0% 


Javanese Killed in 
action (Counted) 719 


gapanese Killed in 
Action ({cstimated) 1500 


Japanese Total (Dead) 2219 
Ratio of U.5.vead to 
Japanese Jead 1Lto se 


© 


number estimated rather than counted is due to 
custom of burying several bodies in one grave, 


and also to the large number killed by our bombing and 
artillery fire behind the lines, making it impossible to 
obtain an immediate count. 


c. Operations on 129th Infantry sector* 
C+ CK ee eee SS 


(1) The terrain here was fairly flat covered with 
second growth end provided fair ground for tank maneuvers. 
The action here was characterized by temporary withdrawals 
from forward positions under the pressure of Japanese attacks 
followed by highly effective tank supported counter attacks. 
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Fig.26: Action ou 129th infantry Sector showing 
cieared area of jungle in front of peri- 


meter. 
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\2} On © Warch there were numerous atrol con-= 
i 


tacts and clashes with superior Jap se forces advancing 
élong the Laruma Hiver and our outposts were forced back. 
The main attack by the 45th vapanese Infantry was launched 
on the morning of l< March which succeeded in penetrating 
Our wire and occupying several pillboxes, some of which 
were retaken by counterattack. Again, in the early morn- 


ing Of 13:March the enemy attacked taking six more pillboxes 


* Extracted from G-3 Periodic Report, H.«.37th Infantry 
Division. 
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Fig.29: Soldiers of Co Ff, 129th Infantry, 37th 
Division crawling up to barbed wire. 
Japanese were just in front and to left 
of wire and occupied one of our piliboxes 
to the left and one to the right of pic- 


ture. Our troops were surrounded until 
tanks were called upon to knock out the 
enemy. 


and again counter attacks supported by tanks succeeded in 
retaking all-but two pillboxes. The Japanese were atteack- 
ing very strong positions in relatively open terrain and 
their losses were heavy, estimated at 350-500 dead on this 
day, compared with two killed and ten wounded in the 129th 
Infantry sector. 14. March was a relatively quiet day 
during which our wire was repaired under cover of the tanks 
On 15 arch at O400 hours the Japanese again attacked and, 
after heavy fighting, penetrated to a depth of 100 yards 
over a@ 1000 yard front. A tank-supported counter attack 
failed to dislodge the enemy who had now brought in at 
least one 77 mm Field gun. A second counter attack, Sup- 
portea by tanks and a heavy concentration of artillery, re- 
established our line. 16 March spasmodic fire occurred 
but on 17 March at 0400 hours the enemy again attacked, 


breaching our wire to a depth of 75 yards where the attacks 


stopped and the enemy dug in. Prisoners statements in- 
dicated that our artillery had taken a huge toll in the 
Support and reserve units. Our artillery continued a 


heavy harassing fire and except for sporaaic fire fights 

the sector was relatively quiet until 24 March when shortly 
after midnight the Japanese began to infiltrate. By day- 
light the enemy had penetrated 300 yards. During the day 


there was heavy hole to hole fighting and tank-supported 
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Fig. 30: 


Light tank of the 754th Tank B 
action against the Japanese at. 0 
Infantry, 37th Division perimeter\ 
cleared area in front of perimeter\greatly 
facilitated the use of tanks. 


oe : o a \ 
counterattacks which regained control of the high ground. 


The Japanese 


losses were lerce, 310 dead were counted Within 


our wire compared to our losses of 16 killed and 42 wounded. 


The artillery 
Tront of our 
to penetrate 


placed an extremely heavy concentration in\ 
lines following which only sporadic attempts\ 
Our wire occurred. 


(3) Casualties: 


U.s.forces engaged 1850 
Killed in Action 64 
Jounded in action 


(died later) 14 


78 L. 2% 
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ethereal nent, 
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Wounded in action 


(duty) 


‘Wounded in Action 


(hospital) 


Total Casualties 


cba ete 4.2% 

160 
212 372 20 .1% 
4,50 2h, . 3% 


Japanese Forces engaged on 129th 


Sector up to 16-17 March when 


600 more were added: 4/ 300 
Killed in Action (Counted) 2373 
Ratio U.S. to Japanese dead 1:30 


General Sherman hL.edium Tank and Infantryzen 


attack Japanese positions along the peri- 
meter of 129th Infantry, 37th Division. 


“36s 


——— amine 


497 OB.9 S 


Fig.32: Japanese killed on.the perimeter of Co F, 
129th Infantry, 37th Division. The enemy 
dead were hit by so many missiles it was 
impossible to determine cause of death. 
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Signal Corps Photograph 
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‘Fig.33: Mass burial for Japanese killed on the 
perimeter of Co F, 129th Infantry. 
heat and flies made early burial imperative. 
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Hunting out any remaining Japanese thet. 
may have survived U.S.artillery fire con- 
centrated on this area. 


Japanese foxholes under bank of -draw in 
129th Infantry Sector. Note how jungle 
is cleared by artillery fire. 
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Fig.36: An area devastated by artillery shell 
fire during advance on Japanese pillboxes 
near Torokino River. 


da. Comment on Relative large Number of Japanese 
Casuaities 


(1) Since one of the purposes of this study was 
to make observations on the relative lethal effects of 
weapons, the great disproportion between enemy casualties 
and our own deserves some comment. It is estimated that 
the enemy had 8,527 killed in action out of 10,000 troops 
involved in combat, as contrasted to 210 killed in action 
out of 5,800 U.S. troops involved. This is a ratio ®f 
24.6 Japanese for each one of our forces killed. 


(2) The approximate time.for the Japanese attatk 
was known as well as the most likely points of attack. Con- 
sequently the enemy attacked against extremely well prepared 
positions. Our supplies of ammunition were abundant and 
easily accessible to the front by an excellent system of 
roads. Our concentration of fire especially artillery and 
mortar was intensive. Our artillery concentration on Japan- 
ese reinforcements moving over restricted jungle tracks was 
particularly effective. Ye had complete control of the air 
making observation easy as well as bombing of enemy troop 
concentrations. The limited supply of enemy artillery and 
émmunition had to be transported by them under great dif- 
ficulties over the most rugged terrain. Furthermore, as in 
other campaigns in the South Pacific, their artillery was 
never used in concentration as judged by our standards. 
Whenever the Japanese broke through Our lines, which they 
did repeatedly, they never appeared to have reserves suffic- 
ient to follow up the advantage. There is evidence that the 
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concentration of our ertillery fire on their reinforcements 
prevented the accumulation of any effective body of troops. 


(3) On Hill 260 the ratio of Japenese dead to 

U.S. was 8 to l. This was the most favorable ratio for the 
Japanese in any of the three sectors. The enemy had taken 
the hill very early and acquired the advantage of the terrain. 
Consequently the action of our troops was mostly offensive 
under the disadvantage of retaking a hill in which the enemy 
Occupied well dug in positions. The terrain prevented the 
use of tanks and the proximity of the lines limited the use 
of our artillery. 


(4) On Hill 700 the ratio of Japanese dead was 

36.3 to 1. While it was necessary here also to retake 

the crest of the hill, nevertheless the major part of our 
action was defensive in well prepared positions. The eneny 
approach to this sector was limited because of the terrain 
making artillery concentrations on their reinforcements 
highly effective and accounting for the greater number of 
enemy dead. On reaching the vicinity of our lines the 
enemy a up steep slopes in great concentration (see 
Fig.20 : » 


(5) On the 129th Sector the ratio of Japanese 
deed to U.S.dead was 30 to l. Here the approach for the 
enemy via the Numa Numa trail was easier and the terrain 
permitted attack on a wider front. However, the terrain 
was also favorable to the use of tanks; these were highly 
effective in retaking positions lost aiter the enemy had 
exhausted the force of their initial impact and their re- 


serves had been disrupted by our artillery. On this sector 


also the enemy attacked in great concentration on a narrow 
front against strongly prepared positions. Our use of 
ball Canister was also highly effective against these con- 
centrated attacks. 


Control of the air, the use of tanks, and 
superior fire power in defensive positions, in addition to 
the greater and more effective concentrations of artillery 
fire, were the chief factors accounting for the large number 
of the enemy dead. 


(6) Summary 
Battle of the Perimeter 


Japanese allied 
Total Forces Involved 2h yO 6U ,553— 
Total Forces Under Fire 20 , VOU 00 , 5834 
Totel Combat Troops 15,000 40 , 404° 
Total in three Major Battles (estimated) Llu , 000 5,800 
Total Killed in 3 Major Battles (astimatea) 8,527 210 
‘Ratio dead 3 Major Battles 2h. i 


A All Allied forces within the perimeter were uncer enemy 
| artillery fire. 

B Total Allied Ground Forces. 

C Does not include artiilery and air force. 
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5. A STUDY OF BATTLs CASUALTIES 
i4. Total Battle Casualties and Disposition. 


The term “battle casualty" in this report is L 
used to designate those combatants who were killed or 
wounded by weapons only. all deaths or injuries produced 
by other agencies, such as falling trees, motor vehicle 
accidents etc., have been exeluded> The total number of 
Vv) casualties includes all those wouhded both by our own and 
enemy weapons. Wounds caused by Japanese weapons and 
those resulting from U.S. weapons have been separated, and 
are discussed under separate sections. lt was impossible 
to ascertain which of the self-inflicted wounds were due 
to the soldiers wilful misconduct, and which were accidental. 
These wounds are included ana discussed in the section on 
___U.5.weapons. it is known that 12.1 per cent of the total 
\ casualties were oroduced by our weapons; however, the act- 
ual percentare may be Slightly greater, for it is knowithat 
the enemy did use some of our captured weapons, particularly 
rifles ana grenades. } ae 
There were 2,335 battle casuaities. Of these 
547 (23.4 per cent) were lightly woundea and were returned 
to duty imuedietely from the battalion aia posts, or col- 
lecting stations. these $75 casualties are included in 
the initial total for the sake of completeness, for it is 
assumed that reports of clinical studies in other armies 
are based on computatious which also include this group of 
minor wounds. However, in the remainder of the study 
these petients nave been excluded, because of the insignif- 
icant disability entailed by their injuries. Therefore, 
this study is based actually on 1,788 casualties who were 
killed in action, or who sustained wounds which necessit- 
ated hospital* treatment. 


Since no exact definition for the term "killed 
in action” has been established, an arbitary standard was 
selected. In this study "killed in action" includes oniy 
those killed instantly, those found deaa, and those who 
were mortally wounded and died shortly thereafter. Keports 
from division surgeons invariably contained a greater number 
of “killed in action” than are found in this study. sX- 
planation for this discrepancy is apparent, and lies in the 
fact that the battalion surgeon ofttimes included among 
these, patients who were seen alive, but who were known to 
him to have died later. in this particular campaign, be- 
cause of the close proximity of hospitais to the front, 4 
large number of casualties are included under "wounded in 
action", who perforce unuer less favorable circuwustances, 
would have ae classified aA "killed in ee 
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see _* the term "hospital" includes t aring\ stat - 

ee ee ‘The majority of patients r ned to duty in. the f st ech- 

‘Dae elon were treated in these Fei stations. al 
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and Z D. ‘ith few exceptions all patients who 
were returned to duty in the first echelon left the hospital 
within thirty days. Patients in a hospital of the rear 
echelon who were not evacuated to the United States were 
usually returned to duty within 120 days. 
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TOTAL CASUALTIES AT BOUGAINVILLE, S.1. 
1S FEBRUARY TO 21 APRIL, 


1944 
2500 
MM KiLLep In ACTION 320 
W.LA. AND DIED LATER 78 
E33 purty FROM AID Post 847 


EES DUTY FROM HOSPITAL, FIRST ECHELON 700 
[II] DUTY FROM HOSPITAL, REAR ECHELON 375 
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TOTAL DEAD DUTY EVACUATED 
16.9% 69.3% 13.6% 
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The total number of our casualties on bousein- 
vitte are shown in Fig. 4%. It may be seen that the dead | 
(395) constitute 160.9 per cent of the total casualties 
(2,335). Thus, approximately one out of every six wounded 
were kiiied. Nearly seventy per cent of all casueities | 
were returned to duty and of the living wounded (1940), | 
1,622 or &3.6 per cent were returned to auty. However, 
547 of these were returned to duty from e first aid post. 
and did not require hospitelization. These soldiers had 
very minor wounds and were not lost to battle. Since the ; 
incapacitating effect of weapons on this group was negli- 
gible, they were eliminated. from the remainder of this 
study, leaving 1,78& casuaities who were killed or. whos 
wounds. were of such severe degree that-they were lost $s 
the battle. Using this criterion one out of every four | 
“and a half men wounded were killed. Those who died and ~ | 
those who were evacuated to the United states were classed 
as "lost to service" -in-the Southracific Theater and 
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comprised 30.5 per cent of the total casualties. 


bd. Younds by Region and Disposition of the Wounded 


The remainder of this study is based on 1,788 —————=— 
battle casualties who were admitted to hospitals or Killed 

in action. The disposition of patients according to the 
region wounded is shown in Fig..342 All casualties were 
classified under anatomical regions according to the location 
of the wound. In many instances a major wound was accom- 
‘panied by one or more minor wounds. In this event the 
anatomical location of the major wound alone determined 

the classification. Furthermore, if a single wound samong 
others was responsible for death or disability, the anatom- 
ical location of that wound determined the classification. 
Only under the circumstance that two or more wounds in one 
individual may have resulted in death or disability, was 

the classification "Multiple Wounds" utilized. Because of 
the difficulty in analysis of the "Nulitiple ‘Younded" every 
effort was made to keep to a minimum the number so classi- 
fied. Nevertheless, the "Multiple Wounded" constituted 

18.6 per cent of the casualties. 
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HEAD WOUNDS 
400 
ne MME KivLep iw Action 134 
WLA., DIED LATER 10 
300 ESS DUTY FIRST ECHELON 157 
[1] cuty REAR ECHELON 42 


EVACUATED TO US. 


TOTAL DEAD DUTY EVACUATED 
To Us. 
«37.6% = 62.0% 10.6 % 
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—_—_————— Head wounds alone constituted 21. 4/ per cent : 
of all Battle casualties Of the 134 soldiers in this : 
group killed in action, death resulted from brain injury 
in 125 and from wounds of the face and neck in nine. In % 
the ten patients who were wounded in action and died lateé 
nine sustained brain injuries, and one a transection 
cervical spinal cord. A more detailed descriptéon of these 
ten patients will be found under "Treatmep ’ the Wounded" 
(Section 6). (Two hundred and fq itients survived, and 


of this number ‘more than half (64.4 der cent) were returned , 
to duty in the first echelon etsposition of the living /_— 


(1) Head Wounds. 


according to wound is shown below. <a 
| Race And 
Brain \Neck i Seal 


Duty First ichelon O / “ 
Duty Rear Echelon 4 18 & 11 1 
ile <a taeetes ALS SSRN 
HEAD WOUNDS . 
( INCLUDING THE MULTIPLE WOUNDED) ‘ 
S00 Wl KILLED in Action $165 
FE WLA DIED LATER 12 
B23 DUTY FIRST ECHELON 196 
) 400 [1] bury REAR ECHELON 70 
EVACUATED TOUS. 62 
300 fo 
200 
100 


s 
C4 
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TOTAL DEAD . EVAGUATED 
TO US. 
35.1% 52.7% 12.2% 
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In/Fig. 3% the head wounds previously sum- 
marized (in Fig.3@) are combined with those head wounds 
which are described later under "Multiple Younds", making 
a total of 505. it is evident by comparison of the two 
charts that the ratio of the dead to those evacuated to 
the United States, and to those. returned to duty, remains 
relatively unchenged. (The inclusion of multiple wounds 
with those classified under single anatomical regions may 


‘lead to duplication and eonfusion. For this reason mul- 


tiple wounds have not been included in any charts except 
those, devoted to the analysis of head wounds). 


THORAGIC WOUNDS 


ME KicLep in action 66 
E=] WAiA,DIED LATER >. 3 
F3 pury FIRST ECHELON 63 


200 Tl] puty REAR ECHELON 47 
ISS evacuatep Tous. 
100 
0 
37.7% 47.5% 1 
Vd coined ~ ’ hoe ee _ nm - 
Fig.40 4 
(2) Wounds of Thorax. 
Thoracic wounds accounted for 12.9 per cent. 
of all battle casualties. sixty-six of the dead were 


Killed in action. Of the twenty one who were wounded in 
action.and died later, fifteen died during or following 


operation. Perforating wounds of the thorax were present 


in all those who were killed or died later. Sixty three 
patients were returned to duty in the first echelon. of 


these only three had wounds which penetrated the pleural 
cavity. All others had wounds of the chest wali only. 
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In the group of forty seven patients returned to duty from 
the rear echelon, thirty three sustained chest wall wounds 


only. Among the remaining fourteen with lesions involving 
* the lung or pleura, six underwent lung operation. Thirty 
four patients were evacuated to the United States Twenty 


four of these had injuries of the lung, nineteen of this 
group were treated by surgi operation, and five by con- 
servative measures. The emaining ten patients had wounds 
of the chest wall which did not communicate with the pleural 


cavity. te ot 
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(3) Wounds of Abdome) 2 


‘Ons hundred a ‘fourteen patients hastataed rs 
abdomine 1 wounds. The abdomen was struck less frequently = 
_ than any other anatomical aie and these wounded con- a ee ye 
stituted the smallest number ee Bre cent) of all casual- 
“ties. In ten patients, etl volving both the abdomen 
and thorax with perforation of the d dale 

see Sec’ 6 ¢ for a more dete 
ge ¢o-abdominal wounds) . ent; 
action, one of whom susta ing 
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cord. aA relatively greater number (24.5 per cent) of 
« patients were wounded in action and died later in this group 
than any other. Of these twenty eight patients only’ three al 
died without operation. In most instances death resuited 
either from shock and hemorrhage or from peritonitis. The 
entire group of nineteen patients returned to duty in the 
" «. first echelon had wounds,of the abdominal wall only. ‘twenty 
ve three patients were returned to duty from the rear echelon, 
~ pteen of whom had abdominal wall wounds, one a combined 
thoracico-abdominal wound, and the remainder visceral lesions 
( distributed as follows: liver four, colon two, spleen, kidney, 
yr—_ and bladder one each. . 
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HS +{36-79-per-eent}were-eble-to—return—to_duty,—t 
wounded in any other region: Nineteen-of the twenty four 
patients evacuated to the United States had injuries of the 


abdominal viscera, five had abdominal wall wounds and one 4 
transection of the cauda equina. The visceral lesions among 
these patients were distributed as follows: small intestine 
six, small intestine ahd colon four, colon three, spleen and 
diaphragm two, stomach and liver, colon and diaphragm, and 
bladder one each. s 
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this region carry a death risk of only 0.3 per cent. Co Se a 
patients died who received treatment. * The number of patients 
returned to duty in the first echelon is greaéter among those 
receiving upper extremity wounds than among those wounded in 
any other region. Of these 175 patients, four hed fractures 
of the hand, and two incomplete fractures of the arm. in 
the sixty eight patients returned to duty from the rear 
echelon there were twelve fractures as follows: six of the = 
bones of the hand, and two each of the scapula, humerus, and 
forearm. Fifty eight compound fractures and five amputations 
were found in the sixty six patients evacuated to the United 
States. These fractures were distributed as follows: humerus 
tis twenty three, bones of the forearm nineteen, bones of the hand 
twelve, and*scapula four. The percentage of patients evacu- 
ated to the United States was higher in upper extremity wounds 
- then in wounds of any other anatomical region. : 
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Wounds of ' 
all battle wou 
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There were a Santestise oueaal as killed in Sahiba al- 
though with one exception all were alive when first seen. 
These soldiers either could not be reached or else died be- 
fore adequate medical aid could be given. (See case histor- 
ies in Section 6 e.). There were eight patients who were 
wounded in action and died later. Seven of these died in 
the first echelon and one in the second echelon. Of the 
seven deaths in the first echelon, two resulted from gas 
gangrene, and five from shock and hemorrhage. Two deaths 
in the latter group might have been avoided by the use of 
a tourniquet. One hundred and ninety five patients were 
returned to duty from the first echelon. Vith the excep- 
tion of one patignt who had a chip fracture of the tibia, 
all of these patients had soft tissue. wounds only. From 
the rear echelon one hundred and thirteen patients were re- 
turned to duty, eight of whom had fractures of the bones of 
the leg and four of the bones of the foot. Eighty five 
patients were evacuated to the United states. In this 
group fifty nine compound fractures were present and dis- 
tributed as follows: bones of the leg thirty one, femur 
eighteen, and bones of the foot nine. In addition there 
were ten amputations of the thigh or leg. 
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(6) Incidence of Fractures. 


THe risk of death in wounds of the extremities 
is low. In 727,wounds of the upper and lower extremities 
there were fifteen deaths (2.0 per cent). On the other 
hand, wounds of the extremities constituted half of all pat- 
ients evacuated.to the United States. The majority of 
patients with wounds of the extremities who were lost to 
the service by evacuation had fractures as shown in Fig.%. ] 
Fractures among upper extremity wounds are more common 
(29.5 per cent) then among the lower extremity lesions 
(18.3 per cent). The greater relative volume of soft 
tissue to bone in the lower extremity may explain the lower 
incidence of fracture. On the other hand the explanation 
may lie in the fact that the percentage of high velocity 
missile wounds are slightly greater in the upper than in the 
lower extremity. Bullets produced 36.9 per cent of all 
wounds of the upper extremity and 27.9 per cent of the 
wounds oi the lower extremity. Patients who returned to 
duty in the first and second echelons usually had fractures 
of small bones, chip and perforating fractures and other 
fractures with minimal bone damage. it should be noted in 
Fig.ky thet 69.5 per cent of the patients with wounds of the 
upper extremity and 68.2 per cent of those with wounds of 
the lower extremity were evacuated to the United states be- 
cause of fractures. The cause of fractures is discussed 
further in a later section devoted to the relative effect 
of weapons. 
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(7) Multiple Wounds 


Wounds were classed as "multiple" only if 
two or more wounds of different regions could have caused 
death or disability. Such wounds caused 18.6 per cent of 
all battle casualties. As in wounds of the head when death 
occurred, it was usually instantaneous. On the other hand 
a relatively high percentage of patients with multiple 
wounds were returned to duty. Winety one patients were 
returned to duty from the first echelon in which group there 
were two hundred and three soft tissue wounds distributed as 
follows: upper extremity seventy three, lower extremity sixty 
one, thoracic wall twenty two, face and neck twenty, scalp 
fourteen, abdominal wall eight, and eye five. Present elso 
were chip fractures of the clavicle, finger and leg. from 
the rear echelon eighty two patients were returned to duty 
with one hundred and eighty six soft tissue wounds distribu- 
ted as follows: upper extremity sixty two, lower extremity 
sixty one, thoracic wall twenty four, face anc neck seventeen, 
scalp ten, abdominal wall eight, abdominal perforations two,, . 
(spleen and rectum), eye one and lung perforation one. 
There were eight chip fractures, six of the upper and two of 
- the lower extremity, and also two perforating fractures of 
the pelvis.. In addition there were two finger amputations. 
Fifty eight patients having a total of one hundred and fifty 
three soft tissue wounds and fractures were evacuated to the 
United States. The thirty eight fractures were distributed 
as follows: upper extremity twenty, lower extremity sixteen 
and jaw two. The following soft tissue wounds were present; 
upper extremity thirty six, lower extremity thirty four, 
thoracic wall sixteen, face and neck twelve, eye five, ampu- 
tations five, scalp three, brain one, and abdominal wall one. 
Among these patients with multiple wounds, fractures were the 
chief cause for evacuation to the United states. 


c. The Anatomical vistribution of Wounds 


A study of both the living and the dead is essential 
in order to gain en accurate and complete picture of the ané- 
tomical distribution of wounds produced by various weapons. 
Although many wound studies have been made on the living, 

few records are available which analyze the effect of weapons 
on both the dead and living. In this investigation data con- 
cerning all those who were killed in action as weil as those 
who were wounded in action and died later have been collected 
and combined with the records of the living wounded. 


in the living is relatively easy to obtain,@frequently the 
facts may be elicited by an interview with the person wounded. 
However the information will be still more accurate if check- 
ed with an ‘witness. To secure accurate details concer- 
ning the dead, however, is much more difficult. Post mortem 
examinations should be done of course when ever possible. 
autopsies, however, were limited by the fact that all bodies 
could not be overed, and also by the fact that some were 
decomposed when recovered. Unfortunately rapid deterioration 


Information regarding the e obtain, Are of wounding 


"¢ 
occurs in the tropical climate of Bougainville, and for 
sanitary reasons the dead m be buried as soon as possible. 
The dead, when reco’ s frequently exhibit wounds other 
than those which sroduced death. Wounds inflicted after 
death were especiall ‘common in areas subjected to concen- 


trated artillery or mortar fire. Furthermore, it was often 
difficult and frequently impossible to identify the lethal 
weapon from the appearance of the wound or missiles recov- 
ered at autopsy. In many instances discrepancies were 
found, when the emergency medical tag, hospital record and 
post-mortem findings were compared. It became apparent, 
therefore, 1% e true sequence of events leading to death 
could be secured only by careful personal questioning of 
witnesses who saw the soldier killed, or who knew personally 
of the circumstances surrounding his death. By adhering to 
this method of investigation, a relatively high degree of 
accuracy was achieved, not only in the records of the dead 
but also of the living. 


In the classificetion of the wounded, it became 
necessary to add to the conventional division by anatomical 
regions, an additional group which was designated "Multiple 
Wounds". The term "multiple wounds” is used for those casu- 
alties sustaining two or more wounds, either one of which . 
might have been responsible for the soldiers death, or for 
rendering him unfit for action. It was difficult or in- 
possible to classify accurately all casualties who received 
more than one wound. In many instances the dead were struck 
by other missiles after death, under which circumstances it 
was not possible to decide which of several wounds produced 
death. In other instances decomposition of the body made 
examination unsatisfactory. For these and other reasons 
some patients were placed in the "multiple wound" classifi- 
cation, who probably should have been included properly with 
those grouped under single anatomical regions. 


it is desirable in a study of this kind if possible 
to evaluate the influence of various factors on the anatomical 
distribution of wounds. Particular consideration should be 
given to the type of action, whether defensive or offensive, 
available cover or protection, armor, terrain ana type of 
~——“weapon and projectile employed. Furthermore, if a true re- 
presentation of the distribution of wounds is to be establish- 
ed, the data should be derived from a study of the dead as well 
as the living. * 
Tobie Y 


In FPigs46 the anatomical distribution of wounds in 
the living and dead in Bougainville is compared with similar 
wound distributions in the living in past and present wars. 
It will be observed that head wounds were more frequent at 
Bougainville than elsewhere. Perhaps this was due to the 
relatively close range of rifle fire in jungle warfare. 
Anothér discrepancy is observed by comparing the percentage 
of wounds of the head, chest and upper extremities in the 
living. For example, wounds of these regions on Bougainville 
attained a total of 60.5 per cent, whereas the Kussians in 
World War II report only 46.5 per cent. 
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Vith the exception of head wounds the anatomical 
distribution of wounds in jungle warfare does not appear to 
differ greatly from the distribution of wounds reported for 
other types of warfare. In the absence of available data 
on other types of warfare it is difficuit t lerive an ade- 
quate explanation for this high frequency of i¢ada wounas. 
The mortar followed closely by the rifle was the most fre- 
guent cause of wounds of the heau. Since rifles are used 
frequently, and at close range, in jungle warfare, it is 
Suggested that the greater nw mber and accuracy of bullets 
might account for the high incidence of head wounds. How- 
ever, we can offer no proof of this hypothesis. ihe factor 
of exposure appears to offer no better explanation, since 
the head is apparently exposed to the same degree in th 
jungle, as in other types of warfare. The predominance of 
lower extremity and multiple wounds is accounted for by the 
high incidence of mortar hits. 
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\0 The anatomical distribution of wounds in the aead 
(Fig.48) is in striking contrast to the distribution of 
wounds in the living. The low incidence of extremity wounas 
amons the dead is a rough index of the effectiveness of mod- 
ern surgery, when dealing desi wounds which do not involve a 
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Vital organ. Vult Lpic wound hold secon< piace among the 
dead. Bullets, mostiy at sthee range, caused 56.9 per cent 
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of all deaths, while high explosives caused 38.4 per cent. 
A consideration of those who were wounded in action and 
died later (Fig.48) indicates that the major problem is en- 
countered in wounds of the abdomen and thorax. These tw 
regions accounted for 65.3 per cent of all those who were 
wounded in action and died later. 
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An index of the degree of the residual disability 
may be obtained by a consideration of the number of patients 
returned to duty or returned to the United States (Fig.497. || 
It should be noted that while the total number of patients ' 
in the anatomical divisions varies considerably, the percen- 
tage of patients returned to duty in each anatomical region 
reméins remarkably constant. 


The anatomical cistribution of wounds may vary 
according to the type of weapon causing the wound, the de- 
gree of exposure of different parts of the body, the pro- 
tection afforded by various means, and the direction of fire. 
If the body were unprotected in an atmosphere of flying mis- 
siles of equal distribution, wounding should occur in direct 
proportion to the exposed surface area. However, such a 

theoretical condition never exists. On the contrary missiles 
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usually move in one direction.at a civen tine. The projected 
area of the body if completely exposed, therefore, offers a 

| r th the probable Bits., The mean 
projected body Area is obtained from projec as | nee ee 
hes rhete standing, obi cine end kneelin: *y. Ti Kids with 
all weapons are compared with the mean RRA a body area 
(Fig 50)y The head is the only region in whi j 
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of wounds apprec le 

area for that region. The percentage of hits in the abdominel 
ar ea is considerably less than the percentage of its projected 
area. rhe question Tay be raised as‘to why wounds of the head 
so far exceed the project 1 head area. Vas this due to good 
marksmanship or exposure’ Cbviously the head must be exposed 
for marksmanship “9 be effective. since wounds caused by 
rifie bullets and mortar shell fragments were found in signif- 
icant numbers and the circumstances: were known with reasonable. 
eccuracy, they may be compared. ihe Girected fire of Pr 


rifle and the undirected hits with mortar fraé ements wex found 
to approximate closely the total hits by all weapons. “his 
is evidence that exposure is one of the chief fectors in ee- 


counting for the high incidence of head wounds. Levertheless 


* (liean Projected Body area) from KeG.No.350 of the kesearch 
and ixperiments Department of The inistry of Home Security. 
mine wounding power of small bomb anu shell fragments" by ; 
E. Delish Burns end s.Zuckerman, Abst. Bulletin of the Con- 

meference on Yiound Eallistics, Page 5. 
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the number of winks eeinaa by 
the number caused by mortar 
extremity and thorax. This 

thet marksmanship does play a sma 
the high incidence of head wounds. T 
further substantiated by the fact that t 
presents the reverse of these , 


a. The Different Yea 


It is abeisus that the: “Beasdee of nattia” tie 
produced by various weapons y will depend upon the type of war. 
fare, the number of weapons employed and the treining and 
tactics of the opposing forces. Thus, the measure of ef 
iveness of a given weapon must vary necessarily according t 
the circumstances under which it is used. The effectiver 
of a weapon depends not only upon the total number of cas 
- alties it produces, but also upon the ratio of the killed 
. wounded and upon the severity of the wound. In 4@ ¢ certain — 3 
local situation the most effective weapon might be one which — 
temporarily disabled the greatest number of the enemy and | 
hence allowed the capture of a particular objective or the 
winning of a single battle. If the effectiveness of @ ~— 
weapon is to be measured by this latter criterion, it would ~ 

be necessary to set up an arbitrary definition of “temporary — 
disability". In this event a solution of the problem would — 
be found in classifying the wounded on the basis of nabiliey 
to continue combat if life depended upon re 


The ratio of the killed to wiunied is subject to 
various interpretations and must be clarified. As previously 
stated the term "killed in action" in this study indicates — 
those killed instantly and those who were mortally wounded 
and died within a relatively short time. Because of the 
proximity of medical installations at Bougainville, many mor- 
tally wounded patients lived to reach the hospital and were 
classified among those who were wounded in action and died 
later. Doubtless under other less propitious circumstances, 
many of these casualties would have been classified with 
those who were killed in action. The term "dead" refers to 
the total number of those killed in action and those who were 
wounded and died later. 


Since the severity of a wound is an abstract 
quality, open to individual interpretation and judgement end 
hence to consequent error, it was necessary to establish 
another criterion by which to judge the degree of disability 
sustained. The ultimate disposition of the patient seemed 
to offer s more reasonable basis for this estimation. énd was 
selected. 4&ll wounded, therefore, were separated into three 
groups depending upon whether the nature of the wound allowed 
the patient to be returned to duty from the first or from the 
rear echelon, or whether it necessitated his return to the 
United States. It is recognized that this is an arbitrary 
standard and open to the criticism that it is also an index 
of medical care, nevertheless, it is-a factusl and objective 
measure of the rélative effect of weapons in the living 
wounded. The following charts are designed to illustrate 


- the relative effectiveness of various weapons, as judged by 


these different standards. 
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. A fairly comprehensive description of the common 
types of enemy weapons used on Bougainville will be found 
under the section entitled "Japanese Weapons" (Section 4 d). 
From wound examination alone it was never possible to dis- 
tinguish the caliber of rifle or machine gun bullets nor 
the size of explosive shells. It was frequently impossible 
to judge with any accuracy whether the wound had been pro- 
duced by grenade, shell fragment, bomb, or bullet. usti- 
mations based on captured weapons show that the ratio of the 
6.5 mm (.256 inch) to the 7.7 mm (.303 inch) caliber rifle 
was approximately four to one. Similarly the 6.5 mm machine 
gun bore the same ratio (four to one) to the 7.7 mm model. 

If the "knee mortar" (grenade discharger) is included with 
all other captured mortars, it constitutes approximately 90 
per cent of the total. The ratio of the 61 mm mortar to the 
90 mm was about three to two. ‘The most commonly used ar- 
tillery weapons were the 37 mm and the 75 mm guns, and the 


70 mm and 150 mm howitzers. Among these the 75 mm gun 
predominated. Aerial bombing by the enemy did not occur 
during the battle of the perimeter. Wounds by miscellan- 


eous weapons were produced by the bomb (U.S.aerial bombs 

thirteeng, pistol thirteen, bangalore torpedo nine, powder 
explosion five, bayonet two, bazooka one and parachute flare 
one. 


» 


(1) The Relative Lethal Effect of Weapons 

The phrase "relative lethal effect" of a 
weapon refers to the percentage of deaths among the total 
number of casualties (dead and wounded) caused by that par- 
ticular weapon. As previously stated, the ratio of the 
number of deaths to the number of casualties produced by any 
given weapon depends upon such variable factors as the type 
of action (offensive or defensive), number of weapons em- 
ployed, terrain exposure and available protection. These 
factors primerily determine the necessary degree of exposure 
of the soldier and consequently the number of hits, other 
factors being equal. The type and number of the particular 
weapon emploved is then of prime importance in determining 
"the relative lethal effect". For example a small number 
of machine guns may produce few casualties but a "high lethal 
effect", whereas, a great many casualties may result from 
heavy mortar fire yet the "lethal effect" will remain re- 
latively low. 


} 

g A comparison of the incidence of casualties 
caused by different weapons (Fig) shows that the wortar 
wounded more men (38.7 per cent) than any other weapon. 

This is the weapon most feared by Our troops. However, the 
relative lethal effect of the mortar is low (11.8 per cent) 
rating next to the grenade which has the lowest (6.3 per cent) 
relative lethal effect. There were 1,741 casualties caused 
- by high explosive shells, grenades, land mines and bullets . 
(not including the small group of casualties produced by mis- 
cellaneous Gatien) . ixeluding bullets; high explosive 
shells, grenades and mines caused wounds in 1,144 men (65.7 
per Gent), however, in this group only 152 deaths (39.7 per 
cent) occurred. In contrast bullets wounded 597 men (34.3 
per. cent), but they accounted for 231 deaths (60.3 per cent). 


Sri 


The rifle was responsible for wounds in 445 casualties 
with a lethal effect of 32.2 per cent. The machine gun, 
while causing fewer casualties (152), had the highest 
lethal effect of 58 per cent. The very low lethal effect 
of the grenade (6.3 per cent) is a characteristic probably 
peculiar to the Japanese hand grenade. Thirty three of 
the thirty four land mine casualties were produced by our 
own mines. The forty seven casualties listed under niis-. 
cellaneous weapons were caused by pistols, bangalore torj 
does, bazookas, flares, powder explosions and bayonet wounds. 


RELATIVE LETHAL EFFECT OF WEAPONS 


600 1760 BATTLE casuals 
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(a) Wounds of the Head - 


| there were 364 casualties (21.4 per 

cent of the total number) due to wounds of the head alone. 
Moreover wounds of the head accounted for 36.4 per cent 

of all dead (144). Excluding the five wounded by mis- 
cellaneous weapons, 208 head casualties (55 per cent) 

were produced by high explosives and 171 (45 per cent) by 
bullets. However,’ high explosives accounted for only 

27.1 per cent of the dead, whereas, bullets were responsible 
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for 72.9 per cent. Thus while high explosives caused 

more casualties, the lethal effect produced was relatively 
low. This may be explained by the average lower velocity 
of shell fragments and the relative greater protection af- 
forded against them by the helmet end skull. This is 
further substantiated by the fact that in 92.3 per cent of 
the deaths due to head wounds, the skull had been penetrated. 
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(bo) Wounds of the Thorax 


Wounds of the thorax accounted for 12.9 
per cent of all casualties and for 22.0 per cent of all 
deaths. Excluding five wounded by miscellaneous weapons, 
high explosives produced 135 casualties (60 per cent), and 
bullets 91 (40 per cent). However, again contrasting re- 
lative lethal effects, bullets accounted for 59.7 per cent 
of the deaths, and high explosives for 40.3 per cent. In 
thoracic wounds the contrast between the lethal effect of 
wounds due to high explosives and bullets is not es pro- 
nounced as in wounds of the head. Possibly this is due to 
the fact that the thoracic cage offers less protection to 
the vital organs than does the skull enu helmet. This hy- 
pothesis seems to be substantieted further by the fact that 
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Fig.53 


while the lethal effect of both mortar and artillery fragments 
is increased in the thorax, the lethal effect of the grenade 

is increased four fold. Bullet wounds were limited to the 
chest wall in only eighteen instances, while high explosives 
caused eightyfive wounds which did ¥ enetrate the thoracic 
cavity. The relatively lower velogh aol the high explosive 
shell fragments would appear to account for its frequent failure 
to penetrate the thorax. 


(c) Wounds of Abdomen 


Casualties occasioned by wounds of the ab- 
domen had the lowest incidence and accounted for only 6.6 per 
cent of the total wounded and 12.2 per cent of the dead. Where- 
as, high explosives caused 56.2 per cent of the casualties due to 
abdominal wounds, bullets accounted for 62.5 per cent of the 
deaths from these wounds. This ratio may represent a distor- 
ted picture when compared to findings in other theaters, since | 
it is based on such a small number (&) of wounds of the abdomen 
caused by artillery shells. However, the mortar and the gren- 
ade show almost twice the relative lethal effect in wounds of 
the abdomen as they did in woundSsef the thorax. This is fur- 
ther evidence that the bony structuréS of the body wall may 
offer considerable effective protection against these low 
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velocity fragments. High explosive fragments caused thirty 
of the fifty three wounds perforating the abdominal cavity, 
‘which would appear to indicate a relatively high index of 
penetration. Nevertheless, the relative protection afforded 
by wie abaominal wais to low veiocity fragments should also 
be mentioned, Thirty of the thirty eight wounds limited to 
the abdominal wall were caused by high explosive fragments. 


(d) Wounds of Upper Extremity 


jounds of the upper extremity (Fig.55) 
account for 17.9 per cent of all casualties and for only 0.3 
per cent of the dead. High explosive fragments caused 62.5 
per cent of these wounds. More than half of all wounds 
caused by high explosives were due to mortar shells. The 
relative effectiveness of bullets and high explosive frag- 
ments way be judged from the severity oF the wound as indi- 
cated by the disposition of the patients shown in the follow- 
ing table: 


Wounded by Bullets Wounded by High . 
iuxplosives 
Number Per cent Number Per Cent 
Duty 1st Schelon Ld Doet 131 66.8 
Duty Kear Zchelon 33 26.8 35 17.8 
Evacuated to the U. 8. 46 37.5 30 15.4 
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The one death among the upper extremity 
casualties was caused by a mortar shell. Since the lethal 
effect of wounds of the upper extremity was negligible, it 
deserves no discussion. 


(e) Wounds of Lower Extremity 


Wounds of the lower extremity (lig.56) 
caused the highest number of casualties (22.7 per cent). 
However, lower extremity wounds were responsibie for only 
3.5 per cent of all deaths. High explosives caused 72.5 


per cent of lower extremity casualties, of these mortar 
Sheils alone were responsible for more than half. Bullets, 
however, caused eight of the fourteen deaths. The severity 
of wounds caused by bullets and high explosives may be judged 
by the following table showing the disposition of casualties: 


Wounded by Bullets Wounded by High 
explosives 
Number rer Vent Number Fer Vent 


Duty lst ichelon ki, 40.0 151 D364 
Duty Kear Echelon 0 27.3 83 29.3 
Evacuated to the U.S. 36 32.7 AY 17.3 
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Of the entire number of casualties with lower extremity 
lesions lost to the service in the South Pacific by evacu- 
ation to the United States, 32.7 per cent were produced by 
bullets and 17.3 per cent by high explosives. 


(f) Fractures 


Wounds of the extremities constitute the 
largest group of battle casualties and account for 40.6 per 
cent of all wounds. These wounds, however, account for the 
smallest number of dead, only 3.8 per cent. Since relative- 
ly few deaths result from wounds of this region the effect- 
iveness of weapons on the extremities must be judged by the 
duration of the soldiers incapacity and by the number of casu- 
alties lost to the service: by evacuation to the rear echelon 
and to the United States. In view of the fact that fractures 
are the chief cause of evacuation to the United states, the 
relative effect of weapons on the extremities may also be 
judged by the number of fractures they cause. The rifle . 
caused the greatest number of fractures in both the upper and 


_ lower extremities (Fig.57). In the upper extremity the rifle 


leads not only in the number but also in the percentage chance 
of fracture. In general the chance of fracture appears to 
parallel the velocity of the missile. Bullets caused only 
37.5 per cent of upper extremity and 26.3 per cent of lower 
extremity wounds, whereas these missiles caused 66 per cent 

of upper extremity and 60 per cent of lower extremity fractures. 
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(g) Multiple ‘Jounds 


° Casualties due to multiple wounds rate 
third in incidence and constitute 18.6 per cent of the total 
number. High explosives caused 83.4 per cent of these 
wounds and 61.4 per cent of the resultant deaths, however, 
the machine gun.asnd rifle showed the highest relative liethal 
effect. The part pleyed by high explosives in the production 
of multiple wounds is further demonstrated in the following 
table: 


Wounded by High 
uxplosives ~ © 
vunber x 


Wounded by Builets 


Number rer Cent 


2 1255 89 
8 50.8 7h 
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(h) The Dead 
i4 
Fig.59 shows the distribution of the 
dead according to the causative weapon. There were 395 
dead of whom 231 or 58.9 per cent were killed by bullets. 
Seventy five (19 per cent) of these 395 dead were wounded 
in action and died later. Fifty of the seventy five 
patients died within 24 hours; of these fifty, forty were 
classed as mortally wounded. Had medical facilities been 
further removed from the front line or transportation pro- 
blems more difficult, no doubt a large number of those who 
were wounded and died later would have been classed as 
"killed in action". Bullet wounds tended to produce more 
immediate fatalities then did wounds produced by mortar and 
artillery shells. Among those who were wounded and died 
later, wounds were produced by the morter in 28fper cent, 
by artillery im 28 per cent, and by the rifle in 14. per 
cent. 


é nae Pe? 5 


Se ae te ee ees See a ee A 


1% 


50% 


: : 
San Saniinenecaeneeneenee ee 
- ° : 
; : : 
: 
+ 


ALLELE LLL PLIES LL/ 


TTTTITITLTLLLLL 
TTTILLLLL 


o% Dm S— 
TOTAL 133 409 170 836 162 
HITS MACHINE GUN RIFLE ILLERY MORTAR GRENADE 
55.0% 29.2% 20.0% 9.7% 49% if 
Wyo ee Lae ae ; 
F bY. 
ha ge N40 cagoal te 
SS i . 
ae Fig .60 
YAY 
Y 2 y XS 
wy A f “¢ 
a ee © (1) Chance of Death \& 


S The percentage chance of death when hit 

by various weapons is shown -in Fig.66. The order of these. 
weapons suggests that the chance of being killed is a function 
of the velocity of the missile. The risk of death when hit ag 
by a machine gun in the head, chest, or,abdomen is approxi- 
mately equal. Casualties produced by/more than two) wounds ree 
either one of which might have produced death are ndt in- “SAGAR. 
cluded in Fig.60,; but ere discussed under "Multiple Wounds". 
Nevertheless many of these casualties did have more than one 
wound, The contrast in death ss ey the machine gun 

55 per cent) and the rit id43s cent) is not entirely 

jue to multiplicity of hits, Kise ltiple hits were found 
not infrequently with rifle fire. On the average machine 
gun fire originated at a closer range than rifle fire, 61 per 


cent of the hits being from less than fifty yards. (A con= Seas 
siderable number of this latter group of hits waad at much © os 
longer ranges). © The chance of death when hit by 4 grenade 


4.9 per gent) is approximately half thet when hit by the 
nortanh9 7 per cent). The risk of death when hit in the 
abdomen by mortar or grenade is relatively creeter than when ~~ 
hit in the head or thorax. This Suggests that the helmet 
and skull as well as the ribs may offer considerable pro- 
tection against many of-these relate low velocity frag- 
ments. 
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(2) The Relative Effect of Weapon: 
of Patients. 


the Disposition 


An evaluation of the effectiveness of each weapon 
may be obtained by considering both the number killed and 
the severity of the wound as determined by the disposition 
of the patient. 

There were 676 casualties returned to duty from 
the first echelon (defined as the beachhead perimeter on 

ougainville Island). These patients spent an average of 
12. 5 days in the hospital, 4Pi¢-61t, Howev: er, the majority 
if required would have been availeble for emergency combat 
duty in es shorter time. Nevertheless, the problem of the 
lightly wounded, treated in the first echelon, is of con- 
siderable importance, both because of days lost to the ser- 
vice and because these casualties occupy beds which might 


be needed for the more seriously wounded. Wounds qaused by 
high explosive shell fragments constituted the major problem 
in the first echelon, ¢Big.6i}. Nounds of the extremities 


and multiple wounds comprised a majority of these lesions. 


PATIENTS IN HOSPITALS AND RETURNED TO DUTY IN FIRST ECHELON 


Average 3 MISCELLANEOUS 


no. of days 
R : 
_Average, 
ARTILLERY MORTAR oe cases 
4.7% 


in hospital 
14.10% 1.99% 12.34 48.1% 


Percent of patients wounded by different es 
(Areas are proportionate to hospital days 


PATIENTS IN HOSPITALS AND RETURNED TO DUTY IN FIRST ECHELON 
20. 


Average ABDOMEN 
no. of days 
in hospital 


21.52% 9.04% 2.89¢ 25.68% 14.298 . 
Percent of patients wounded in different anatomical regions 
(Areas are proportionate to hospital days) 


Fig.62 


The rear echelon included hospitals on Guadalcanal, 
Espiritu Santo, and New Caledonia, 4,00 to 1,500 ngage Sed ee 
Bougainville. Consequently patients Seaquat ed to tan aes 
pitals were lost to the service in so far as this bat ver 
concerned. Subsequently, however, some of these oe ea 
were returned to duty from the rear echelon and eon ane 
service in combat units, hence, were not lost to the Sou ag 
Pacific theater. The severity of the wounds in ee coool 
alties usually justified their removal to a rear eee 
convalescence, Only a very few were evacuated because a. 
the need for additional vacant hospital beds on cogent ney 
Hence, transfer to the rear echelon may be taken at es 
measure of the severity of 4 soldier's wound from — — 
point of his ability to undergo combat. ane ee eee 
usually returned to duty from the rear eche on = bate 
to the United States within 120 days. eos bie 5 a ae 
elapsed time before return to duty was considerably Ss 1 


this. 


While many patients evacuated to the United se Sl 
may return to duty eventually, they must be considered 
to the service for a long period. 
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os rae (a) t 
t Mortar 
ol ( 7 Se 
( NX 1 The mortar caused more wounds than any other 
\ weaponjand accounted for 38.7 per cent of all battle casu- 
\ alties However, its relative lethal e ffect was only 11.8 
Rh per cen The only weapon having a low, lethal effect was 


the grenade. / Furthermore 71.5 per cent of the living 

\ wounded were returned to duty, a higher percentage than for 

) any other weapon except the grenade. The dead and evacuated 
to the United States imicst to the service") totalled 28.5 

~ per cend. The percentage of casualties produced by the 
mortar by region wounded in order of frequency follows: 
lower extremity (24.7 per cent), multiple (22.7 per cent), 
head (18.4 per cent) and upper extremity (17.2 per cent). 
The highest relative lethal effect (30.8 per cent) is obser- 
ved in wounds of the abdomen, whereas, the greatest number 
of deaths occurred in tmultiple wounds", 


(b) Rifle — 9 suas I) 


In number o ounds produced the rifle was 
exceeded only by the mortar and was responsible for 24.8 per 
cent of all battle casualtie However, the rifle ranked 
first as a lethal agent accounting for 36.7 per cent of all 
dead. Moreover, it was second in percentage relative lethal 
effect, being exceeded only by the machine gun. The rifle 
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Fig.64 


produced wounding in 53.9 per cent of all casualties lost 

to the service by death and evacuation to the United States. 

The rifle caused more head wounds than any other weapon and 

was second only to the machine gun in relative lethal effect 

in head wounds. MIt ranked third in relative lethal effect ae 
in thoracic wounds being exceeded by the machine gun and 
artillery shell and second in abdominal wounds. While the 
rifle was second to the mortar in causing wounds of both the 
upper and lower extremities, it produced more fractures than 
any other weapon, 


A 


do The grenade ranked third in wound production 


(c) Grenade 


and agcounted for 12.5 per cent of all battle casualties 
(Fig.G53. However, its relative lethal effect was the low- 
est of all weapons, 6.2 per cent. Furthermore the majority 
of the wounds were of a minor nature. The grenade was first 
among all weapons as gauged by the pereentage of wounded re- 
turned to duty, 77.3 per cent, and three fourths of these 
patients were returned to duty from the first echelon. The 
erenade was responsible for the lowest number of casualties 
22.7 per cent) among those who were lost to the service by 
death and evacuation to the United States. Of all wounds 
produced by the grenade, 68.7 per cent were classified as 
extremity wounds and multiple wounds. 
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The use of artillery by the enemy in this 
campaign was relatively limited. Wounds caused by artillery : 
shells, however, accounted for 10.8 per cent of the casualties 
and were fourth in frequency., artillery ranked fourth in 
cause of death and third in percentage lethal effect, 25 -D- } per 
cent. Among casualties evacuated to the United States artil- 
lery produced the lowest number of wounds, 14.1 per cent. 
However, the percentage of those lost to the service by death 
and evacuation to the United Stetes w@¢36.4 per cent. While 
wounds of the extremities were frequent, only one death occur- 
red. This death was produced by a lower extremity wound. 
Lethal wounds in order of frequency by regions were: thorax, 
head, multiple and abdomen. 
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(€) Machine Gun {| 9): 2! 


The machine gun caused fewer casualties than 
any Other weapon, 8.5 per cent. However, its percentage 
relative lethal effect was the highest of all weapons, 57.9 
per cent. It was not possible to separate the casualties 


i 


9 sinter © 


produced by the 6.5 mm weapon from those produced by the 
7.7-mm machine gun. The percentage lost to the service 

by death and evacuation to the United States was also the 
highest of any weapon, 78.3 ver cent. Measured by’the 
number of patients lost to the service machine gun wounds 
were the most severe among those produced by any weapon. 
This high degree of effectiveness of the machine gun bullet 
may be explained partially by close range fire in this cam- 
paign and also by the multiplicity of wounds. The percen- 
tage relative lethal effect was uniformly high for all re- 
gions of the body with the exception of the extremities. 


(f) Multiple Wounds 


The question has been frequently asked, do 
multiple missiles causing multiple wounds result in more 
serious casualties, because of the number of wounds per se? 
The data available dogs not answer this question satisfac- 
torily. Multiple wounds were analyzed according to the 
number of different anatomical regions involved, rather than 
by the total number of wounds. Thus a patient with ten 
wounds of the leg and five of the hand was classified under 
multiple wounds in two anatomical regions, as an upper and 
a lower extremity casualty without regard to the number of 
lesions present. 


Using the criterion of the number of differ- 
ent anatomical regions involved, the following tables were 


derived: 
a 
wy MULTIPLE WOUNDS SHOWING RELATION BETWEEN 
ef, NUMBER OF MEN, NUMBER OF ANATOMICAL RE- 
Qs GIONS HIT AND SEVERITY OF WOUNDS 
Ny (AS JUDGED BY DISPOSITION) 


Number of Patients Number of Anatomical Regions Hit 
lst Rear To lst Rear To 


Echelon Echelon U.S. Total Echelon JEchelon U.S. Total 


Mortar 53 41 $30 127——S—«47 99 85 301 
Mundo 29 16 li es «OCT 40 cs 1s 
Land Mine 2 7 5 14 4 20 16 40 
Art.Shell 4 6 — - 9 12 8 29 
Rifle 2 7 Be 12 4 17 7 28 
Mach.Gun 0 1 on EE aaa 

“ en ee 

7a Total 90 78 58 226 204 191 153 548 
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RATIO OF NUMBER OF ANATOMICAL 
REGIONS HIT PER PATIENT EVACUATED IN 
EACH ECHELON ACCORDING TO WEAPON 


Duty Duty ivacuated 

lst Echelon Rear Echelon To U.S. Total 
Mortar Fe as 2.41 2.58 2.37 
Grenade 2.41 2.50 2.64 2.48 
Land Mine 2.00 2.86 y OO. * Fea 2.86 
Art. Shell 2.25 2. oon 2.67 2.23 
Rifle 2.00 1 2&3 2.33 2.33 
Mach.Gun — 3.00 2.67 Rot 
Total 2.27 2.45 2.64 2.44 


The disposition of the patient was used to deter- 
mine the severity of the wounds. The number of the multiple 
wounded casualties discharged in each echelon is tabulated by 
weapon. The corresponding number of anatomical regions hit 
is also recorded by weapon. Thus there were fifty three 
patients with mortar wounds in one hundred and seventeen dif- 
ferent anatomical regions, returned to duty in the first eche- 
lon. Therefore, among the patients returned to duty in this 
echelon there were mortar wounds 2:21 of the various anatom- 
ical regions per patient. The ratio of anatomical regions 
wounded per patient is slightly higher for each weapon among. 
the casualties evacuated to the United States. However, the 
difference is so slight as to suggest that multiplicity of 
wounds alone is not a factor of great importance. The re- 
latively low mortality of 3.3 per cent for all patients with 
multiple wounds seen alive suggests that the multiple wounds 
per se add little to the risk. It is likely that the actual 
severity of the wound is the more important factor in deter- 
mining death and disability. It would be desirable, however, 
to have data which thétetsk count of the actual number of 
wounds by anatomical region in both the living and the dead. 


ke (g) Effectiveness of Weapons 
Je i To measure the effectiveness of a weapon by 
| qt / the number of casualties it produces may lead to erroneous 
,) & conclusions. To reiterate, the number of casualties depends 


; -~/ on such factors as, the necessary exposure of the soldier, 
a the concentration of troops, the number of weapons employed — 
v * and the effect of the missile. It is seldom that all these _ 
varying conditions of battle can be duplicated. On the other 
hand the percentage chance of death, and the length of dis-— 
ability when hit by a given weapon should remain relatively © 


a 


& 


a ater 


LLILIL/ Lh, 143 | 


qQjw1_naSs_S-—_ 

. D£§ 
wie LLLLLLL As 3% 
NE ROSS i 

MIMI. 


MALLS LL LLL LAs mat 4 


a 


, MM 
3 iT 


36.7% 


WSs SS 


ie vt 
al 
"5 


75% 
) 50 % 


AL LLde at 


ANI 


3 /| | UAAUULUAIUAT 
Eee CLL ILL ILL LLL) 


NW 


Be aie mee UU TEATEAUL Te 
EE WT 


EW 
TIM 


~ RQ ay 


TM Tad 


4% CELL ILA LLL 
GG ’ 


75% 
50 
25 


: : z 
Se = Seer eee Cee . | x . 
: $3 * ~~ 


tt 


E 


TTIZICTPLLLL 33 § 


He 


LLL LL Ld i 


i 


} 


had 
4 
tj 
: 
fs ¢ 
be 5 
¥ 
aH 
" ' 
y 


& “Sat pees ¢ Ve * = 


constant, and, therefore, should offer a fairly accurate 
index of the effectiveness of various missiles. 


The relative effect of weapons may be judged 
by the percentage chance of a light woud or of a severe 
wound. (Figs. be and 69). (These charts are based on 
living wounded only. A light wound was defined as one 
which ellowed return to duty in the first echelon, and a 
severe wound as one which necessitated evacuation to the 
rear echelon or to the United States). The average per- 
centage chance is given below each weapon. There appears 
to be considerable difference in the severity of a wound 
according to the anatomical region hit, as well as to the 
weapon causing it. In general high explosives tend toward 
light wounds, while bullets tend toward more severe wounds. 


RELATIVE EFFECT OF WEAPONS 
“LOST TO THE SERVICE” 
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The relative effectiveness of weapons may 
-eveluated by a consideration of the total dead 
the total evacuated to the United States. Together 
may be considered as "lost to the Service", (Fig.70) 
although some who were-returned to the United States may 
ie in future campaicens. It should be-moted that by 
rion wounds of the extremities and abdomen,assume 
ss Bwiher creater relative importance than when death alone is 
pipe este as an Paver. of weapon effectiveness’ 
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Fig.71 


; : The upper section of the graph shows the 
number of patients returned to duty from the first echelon 
(Bougainville). The bottom section shows the percentage 
of patients hit by each weapon who were returned to duty 
from the’ first echelon. The total number of casualties 
hit by the different missiles are shown on the bottom line. 
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The total number of casualties dead, evacuated 
to the rear echelon and to the United States are shown in : 
‘the top section of the graph. These were “lost to the Boug- 
ainville Campaign". The bottom section shows the percentage 
of casualties caused by the different weapons who were killed, 
evacuated to the rear echelon, and to the United States. Note 
that the percentage effectiveness of each weapon suggests a: 
possible correlation with the average velocity of hits. 
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- Conditions of battle may be such that the 
-@ weapon can be best measured by whether | 
der is able to continue fighting. Hence, 
ies per se is not a sufficient criterion 
mtinue to fight and hold off the oe 
| ari It was, therefore, desirable 
“number who are put out of action immediately and 
could continue combat for a period of hours, if 
.. A questionnaire to determine whethe . 
or did not continue combat was found 1 
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An arbitrary criterion based on the serious- 
ness of the wound seemed justified in order to determine whether 
a soldier will be able to continue in battle for e number of 
hours, if his life were at stake. for this purpose an ar- 
bitrary schedule was derived and the following wounded were 
classed as "Lost to Combat". 


1. Wounds of the head and CNS producing uncon- 
seiouaness or paralysis. 


2. Wounds of intrathoracic structures producing 
hemorrhage and shock. 


- Wounds of intraperitoneal structures pro- 
ducing hemorrhage and shock. 


Wounds of the extremities producing fractures 
of long bones, Severance of major blood vessels or major trau- 
matic amputations. 


5. Extensive wounds of soft tissue producing 
shock. 


The wounded were classified according to the 
above criteria and added to the dead to determine the total 
"lost to combat" (Fig.73). The lower section of this graph * 
again suggests that the percentage effectiveness of the wea- 
pon is a function of the average velocity of the hits. 


Callender and others have shown that the 
wounding power of a missile is in proportion to the cube of 
the velocity, the mass and other factors being equal. In 
this report the percentage effectiveness of weapons as judged 
by the chance of death, and the severity of the wound, appears 
to be in accord with the observation that the wounding power 
of a missile is chiefly a function of velocity. When hits - 
occur the weapons in order of effectiveness are (1} machine 


gun, (2) rifle, (3) artillery, (4) mortar, and (5) grenade. = ~ 
| eee 
See ——~" ~~ (3) Wounds Caused by U.S. Weapons cy ig ae 


It had been the intention of the ballistic 
team to study the effect of U.S. weapons on the enemy dead. 
Unfortunately this plan was found impracticable because of 
difficulty in obtaining the enemy dead before decomposition 
had occurred and also because of the paucity of team person- 
nel. Certain local conditions prevailed which circumvented | 
accuracy in such a study. In the first place, due to the 
character of the fighting and our extensive use of artille 

and mortar fire, the enemy dead were frequently struck by — 
- many different missiles before the bodies coulda be recovered. 
we lpeio it was ap fae to opted any detailed eS ay 
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to know when this occurred. Among our forces there were 
sixty three deaths (16.0 per cent of the total dead) pro- 
duced by U.S.weapons. 


: Mortar and artillery fire accounted for fifty- 
five of the wounded and twenty one of the dead. Among these, 
thirteen were killed and forty wounded by mortar and artillery 


"shorts". sight died among the sixteen casualties who were 


wounded on patrol by our artillery. 


There were fifty two casualties caused by the 
rifle, sixteen of whom died. Nineteen were wounded by the 
accidental discharge of a rifle by a fellow soldier. Mistaken 
identity resulted in thirteen deaths and the wounding of six 
others. Hight of these deaths were occasioned by the soldier 
seeking to relieve himself at the toilet during the night. - 
Self-inflicted wounds, accidental or intentional, were respon- 
sible for ten casualties, three of whom died. The accidental 
tripping of land mines and booby traps produced fourteen 


deaths in a total of forty wounded. Bight soldiers were killed 


and four wounded by hand grenades other than those used in 
booby traps. Miscellaneous weapons including bangalore tor- 
pedoes, bombs, pistols, knives and powder explosions accounted 
for thirty eight casualties, @f these seven were fatal. 


WOUNDS BY U.S. WEAPONS 
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The disposition of All casualties produced 
by our weapons is shown in lig.J. While the number of 
these casualties is too small to allow adequate comperison 


between the effect of Japanese and U.S.weapons, nevertheless, 
it is utilized, being the only available data. (¥figs.75 and 
76). It is evident that the relative lethal effects of the 
Japanese mortar and rifle are essentially similar to the leth- 
al effects of these same U.S. weapons. However, the relat- 
ive lethal effect of U.S.artillery is -f” per cent, while 
thet of the Japanese artillery is only 17.2 per cent. A 
possible explanation for this discrepancy may lie in the pro- 
portion of different weapons employed by the opposing forces. 
The predominant Japanese artillery piece was the 75 mm gun, 
whereas, most of our artillery weavons were 105 mm or larger 
caliber. In relative lethal effects a sharp contrast is ob- 
served between the U.S.erenade, 225 per cent, end the Japan- 


ese grenade, 4.4 per cent. This finding is in accord with 
the generally observed ineffectiveness of the Japanese grenade. 


RIFLE ARTILLERY MISC. MORTAR MINE © GRENADE MACH. GUN 
j 23.7% 192% 17.3% 16.5% 18.0% 8.6% 0.4% 


Fig . 75 


-81,- 


& 9H OS TIOON 


WOUNDS CAUSED BY JAPANESE WEAPONS 


AND 
RELATIVE LETHAL EFFECT 
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6. TREATMENT OF THE WOUNDED 


A detailed clinical study would be out of place in 
a report on Wound Ballistics. On the other hand a resume 
of end results in the treated wounded is essential to the 
proper evaluation of the effect of weapons. This is well 
illustrated by the results obtained in the treatment of con- 
pound fractures of the femur early in ‘orld Var I, when the 
mortality at first was 50 per cent. Such a mortality would 
materially change the evaluation of the efrect of weapons 
causing wounds in the lower extremities. 


The purpose of this report on the treatment of the 
wounded is to indicate the quality of the treatment, good 
or bad; to account for all of those wounded in action and 
who died later; to record the amount of disability as in- 
dicated by the disposition of tne patients and to give a 
very brief classification of the types of wounds encountered 
in the various anatomical regions. A recording of the cir- 
cumstances as to how each wound was acquired and even a brief 
description of the wound would make this report far too len- 
gthy. On the other hand such descriptions are helpful in 
giving the reader an appreciation of the type of warfare en- 
countered. For this reason a brief description is given of 
the circumstances associated with the wounding of each pat- 
ient who was wounded in action and died later. 


a. Wounds of the head and Neck 


There were 250 patients with wounds of the head 
. and neck alone who were seen alive*. Ten of this number 
4 per cent) died. ‘These ten patients were considered as 
mortally wounded and seven died without operation (Cases 1 
to 7). Three patients died following. operation making an 
operative mortelity for all head and neck wounds of 1.2 per 
cent. (Cases 8, 9 and 10). 


Of these 250 patients, 198 haa wounds of the 
scalp, face and neck. Only one patient died (Case 5) giving 
an operative mortality of 0.5 per cent. There were fifty 
five patients who had injuries of the eye, nineteen of whom 
(35.5 per cent) were returned to the United States, because 
of permanent visual impairment. The most serious wounds en- 
countered in the group of face and neck injuries were four 
perforations of the trachea, nine compound fractures of the 
mandible, and four of the maxilla. ‘+he majority of face 
and neck wounds were not serious, and 6.60 per cent of the 
patients who received such wounds were returned to duty with- 
in four months. ‘here were fifty two patients who sustained’ 
brain injury. ‘wenty seven of these had concussion «end 

three were evacueted to the United states. 
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» were ninety patients listed under wultiple wounas who 
r he head and neck. Uowever, these 

-itute major problems of the head and 

cation, such patients were 
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Of the remaining twenty Tive petients who had 
brain injury, nine were mortelly woundec. Nineteen of 
these patients underwent operation and three died, making 
a mortality of 15.7 per cent. All three ol these patients 
may be considered as having been mortally wounded (Cases 8, 
9, and 10). among the nineteen cases having operation, 
the dura was open and the brain lacerated in i Jurteen, and 
in five there were depressed fractures without openine of 
the dura. 


(Wounded in action and Died Later) 

5 Pe a T a L.ene — 

Cease 1. Qi. 926. (fi fien), wile on 
patrol was wounded by a fragment of a U.S. 90 mm 


shell which exovloded at 20 yards distance at 1700 hours, 

30 March 1944. At the <lst Evacuation Hospital he was 

found to have a penetrating wound of the skull thru the 

right frontal bone with extensive laceration of the brain 
i 


and severe intracranial hemorrhace. he died shortly after 
arrival at 2000 hours, 30 March 1944, of respiratory feilure 
and extensive brain damage. \oee autopsy protocols Case 3.) 


Case 2. taiaiaieesiaetetiiidiieeeeel 3rd FIR (Fijian), while 
On patrol was struck by a U.S. 90 mm shell frag- 


ment <5 yards from the burst at 1700 hours, 3U Werch 1944. 

he received a penetrating wound of the head in the right tem- 
poral region and was taken directly to the 21st. Evacuction 
Hospital. The patient was in extremis anu died at 1855 
hours, 30 March 1944 (See autopsy protocots Case 12}. 


ee rr 
Division, was struck in the head by a Japanese 
machine gun bullet fired from a distance of 30 yards at 12% 
hours, 9 March 1944. he was given first aid including plas- 
ina, but never regained consciousness ana died in the battalion 
aid station 2 hours later. 


Cass ,. (i eD. . 1s: 2... (Fijian) was 
iistaken for the enemy and shot in the head and ab- 
domen by a U.S. .303 caliber rifle at a distance of 15 yards. 
He was wounded at 1810 hours, 23 March 1944, and teken direct- 
ly to the 2lst ivacuation Hospital. there a severe gutter 

wound of the right side of the head with extensive brain 
damage and © wound of the abdomen were disclosed. He was 

given 1 unit of plasma, but being in extremis died at 2055 

hours, 23 Wiarch 1944. (See autopsy protocol Case 22). 


Case 5. eM 16200 Ini., while 
withdrawing from enemy fire was hit in the back of 
the neck by a .25 caliber Japanese bullet fired by a sniper 
from a distance of 35 yards. He was wounded at 0000 hours, 
15 March 1944, kept in the battalion aid station about 2 hours, 
and then taken to the 21st zvacuation Hospital. He was para- 
lyzed and in shock and no operation was done. His death was 
associated with hyperthermia and occurred at 1300 hours, 15 
March 1944. The clinical impression was transection of the 
cervical cord at C-5, but postmortem revealed that the cord 


8 °IKvTIG © 


had not been penetrated. (See autopsy protocol Case 21). 
Note: This was the only instance of trauma to the spinal 
cord in which the dura was intact. 


Coco 6 A 15th) Inr., 

37th Yivision, was struck by fragments of a mor- 
tar shell which exploded in a tree 15 feet overhead. He 
Sustained multiple wounds of the head and shoulder and a 
partial avulsion of the leg. A tourniquet was applied to 
the leg plasma given and the patient was removed from the 
lines within an hour. He died on the way to the hospital. 
Death was thought to have been due to head injury. 


Case 7. Ee ot. inf., 

37th Vivision, was wounded by a .25 caliber bullet 
fired by a Japanese sniper from a distance of 75 yards. The 
bullet passed thru the helmet producing &@ severe gutter wound 
of the right parieto-occipital region. the injury occurred 


at 1430 hours, 24 March 1944. The patient received aid 
promptly and was given 9 units of plasma before arriving at 
“the 2lst iJvacuation Hospital. He was mortally wounded, how- 


ever, and died at 1920 hours, 24 March 1944, without operation. 
(See autopsy protocol Case 25). 


Case 8. » ah 5th Tats, 

37th Division, was struck by a Japanese machine 
gun bullet fired from a distance of 30 yards on hill 700. 
Because the road was under enemy fire, a 1000 yard litter 
carry was necessary over very rough terrain. He was given 
plasma at the aid station but arrived at the hospital in a 
semiconscious condition. He had a gutter wound of the left 
fronto-temporal region and a severe laceration of the brain. 
The wound was debrided and shock treated, but the patient 
died 24 hours later. Death was due to extensive brain dam- 
age. 


Case 9. [29th ints 
37th Division, was struck by a fragment of a Japan- 
ese mortar shell (90 mm) which burst 20 feet distant at 0630 
hours, 17 March 1944. The shell fragments destroyed one 
corner of the pillbox, killed one soldier and wounded Sher- 
vinsky. He was removed to the aid station at 0830 hours, 
and thence to the 2lst svacuation Hospital. He had a gutter 
wound of the right temporal region which measured 4 x 2 inches 
and a deep laceration of the brain measuring 2 x 2 x 2 inches. 
' While the patient appeared to be mortally wounded, a sanguine 
attempt was made to control hemorrhage. In spite of sup- 
portive treatment, the patient died at 2000 hours, 17 March 
1944 with hyperthermia. (See autopsy protocol Case 26). 


i, aeoeh Inte; 
37th Division, was struck by a fragment of a Japan- 
ese wortar shell which burst 3 yards distant at 1800 hours, 
10 March 1944. He was evacuated promptly to the 2lst Evac- 
uation Hospital and found to have a severe wound penetrating 
the right eye and base of the skull with intracranial hemn- 
orrhage. In spite of supportive treatment he died at 2400 
hours, 10 March 1944. (See autopsy protocol Case 23.) 


Case 10. 


Ley gate 
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b. Wounds of the Thorax 


A discussion of wounds of the thorax is compli- 
cated by the fact that oftimes these missiles pass thru 
the diaphragm causing wounds of abdominal organs which in : 
turn may be responsible for the death of the patient. For 
this reason wounds involving both the thorax and abdomen 
are discussed in a separate section. Multiple wounds pre- 
sent a special problem, since they include many wounds of 
the thorax and they also are discussed in a separate section. 
Included under multiple wounds were sixty two wounds of the 
thoracic wall alone and three wounds perforating the lung. 
None of these patients died and the three perforating wounds 
were treated conservatively. 


sxcluding the groups previously wentioned, there 
were 156 patients with wounds of the thorax who were seen 
alive. Thirteen of these patients died giving a mortality 
of 8.3 per cent; the operative mortality for the entire 
group, however, was much lower since seven of these patients 
died of shock and hemorrhage without operation (Cases 1 to 7). 


Wounds of the thorax may be divided into two gen- 
eral groups, those involving the chest wall only and those 


perforating the thoracic cage. There were 102 patients 
(65.4 per cent) who had wounds limited to the thoracic wall. 
None of these patients died. The majority of these had 


penetrating wounds caused by small fragments from high ex- 
plosive shells. Only ten of these patients (9.8 per cent) 
were evacuated to the United states, and the remainder re- 
turned to duty. 


There were fifty four patients with perforating 
or lacerating wounds of the lung who were seen alive. Ail 
of the thirteen deaths occurred in this group, making a 
mortality of 24.1 per cent. sighteen of these patients 


were known to have had sucking wounds. There were twenty 
nine open operations on the chest with six deaths, an oper- 
ative mortality of 20.7 per cent. (Cases 8 to 13). 


gighteen patients with penetrating or perforating wounds 
were treated conservatively with debridement only. There 
were no deaths in this group. The total operative mortal- 
ity for perforating oy lacerating wounds of the lung was 
12.7 per cent, forty seven patients underwent operation and 
six died. 


(Wounded in Action and Died Later) 


, service Btry., 
erical Vivision, was riding in 


Case l. 


246th F.A.Bn. 


’ 
the back of an uncovered truck when a Japanese 105 mm shell 
exploded at a distance of 5 yards to the rear at 0730 hours 
§ March 1944. He was struck by a shell fragment which 
caused a large wound of the left posterior chest. He was” 
taken immediately to a battalion aid station, a dressing 
applied and plasma given. He did not recover from shock, 
however, and died at 1120 hours, 8 March 1944. 
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infantry, 37th Division, was lying prone on the 
ground when a mortar shell exploded at a distance of 2 feet 
at O800 hours, 12 March 1944. On arrival at the 2lst ivac- 
uation Hospital 50 minutes later, he was in extremis with 
multiple wounds of the left jaw, upper right arm, end pro- 
fuse hemorrhage from &@ large perforating wound which extended 
thru the right shoulder into the chest cavity. He wag mor- 
tally wounded and died without treatment at the hospital at 
0910 hours, 12 March 1944. 


TS REET 


Infantry, Americal Division, was manning 4 machine 
gun in a foxhole on Hill 260. 3 others had been wounded in 
this same position by a heavy barrage of Japanese knee mortar 
shells. This soldier slipped out to look for the enemy 
position and was struck by a fragment of a Japanese mortar 
shell which burst at a distance of 40 yards. He received 
multiple severe wounds of the left chest and arm, and did not 
regain consciousness, He died from hemorrhage in the bet- 
talion aid station at 1300 hours 11 March 1944. 


Case,  . 6 2 nfantry, 

Americal Division, was advancing in an upright 
position in a skirmish line on Hill 260 when struck by Japan- 
ese .25 caliber machine gun bullets et i430 hours, 10 March 
1944. He received multiple wounds of the chest and arm, was 
given first aid which included plasma but died at the Collect- 
ing Company at 1530 hours, 10 March 1944. 


Case 5 EE, 15 1 

fantry, 37th Division, was standing in a covered 
foxhole by a machine gun when hit by a Japanese mortar freg- 
ment at a distance of 5 yards from the burst. 3 others in 
the foxhole were uninjured. The shell fragment penetrated 
the left shoulder and entered the chest. He received im- 
mediate first aid including plasma at the aid station. The 
wounding occurred at 0545, 12 March 1944 and the patient died 
in the aid station of pulmonary hemorrhage 3 hours later. 


CR 

fantry, 37th Division, was advancing behind a tank 
when wounded by @ Japanese .25 caliber machine gun bullet 
fired from a distance of 25 yards at 1245 hours, 24 March 
1944. The bullet entered the chest and transected the spinal 
cord. His death at the 21st Evacuation Hospital 24 hours 
later was accompanied by shock and hyperthermia. (See autop- 
Sy protocol No.52). 


Case 7, Ee 3206 1 - 

fantry, Americal Division, was wounded by 4 shell 
fragment from a U.S.artillery "short" at 0815 hours, 7 april 
1944. The distance from the burst was unknown. a large 
sucking wound of the left chest and multiple penetrating 
“wounds of the left thigh were evident. He died in the clear- 
ing station at 1145 hours, 7 April 1944, as a result of sev- 
ere hemorrhage from the chest wound. 
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ach ei 2.2 (iijien), was 
crouching on patrol when struck by a .25 caliber 
Japanese sniper bullet fired from 4 distance of 15 yards. 

An extensive wound of the left lower chest was accompanied 

by profuse hemorrhage. On arrival at the 2lst svacuation 
Hospital it was evident that fatal exsanguinetion was imnin- 
ent, accordingly an immediate but futile attempt was made to 
relieve intrathoracic pressure end to control hemorrhage. 
During operation the patient was given 1500 cc of whole blood 
and 6 units of plasma, but he died on the operating table. 
Postmortem examination revealed a dilated heart. It was the 
opinion of the surgeon that in the presence of pulmonary dan- 
age occasioned by the wound plus manipulstion of the lung, 
the rapid administration of large volumes of blood and plasma 
may have resulted in overloading the pulmonary circulation 
and thus produced dilation of the right heart. (See autopsy 
protocol No.56). 


cl aaa, 16200 1 - 

fantry, Americal Division, was lying prone on Hill 
260 operating a machine gun when hit by a .25 caliber Japan- 
ese machine gun bullet fired from a distance of 5U yards at 
1200 hours, 12 March 1944. He sustained a sucking wound of 
the lower right chest accompanied by multiple fractured ribs 
posteriorly and disruption of the rib cartileges anteriorly. 
At the 3lst Portable »urgical Hospital 2000 ce of plasiia and 
1200 cc of whole blood were administered and the skin rapidly 
closed over the sucking wound. alter transfer to the 21st 
ivacuation Hospital the patient continued to have severe res- 
piratory difficulty becuuse of the crushing chest wounc. An 
attempt was made to reconstruct the posterior thoracic cage 
by wiring the 4th, 5th, 6th, 7th, and 8th ribs to their para- 
vertebral stumps. At operation the lung was stated to have 
the appearance of "blast injury" (consolidation). There 
were several rents in the lung but no bleeding. On 14 March 
1944 it was apparent that the patient had pneumonia, his tem- 
perature had risen to 106 degrees F. and his respiratory rate 
to 50. Accordingly 100,000 units of penicillin were given. 
The paradoxical breathing due to the disrupted anterior car- 
tileges became worse and the patient died of respiratory 
failure at 2300 hours, 14 March 1944. 


SLE ESTEE OS 
Infantry, 37th Division, was prone on the crest 


of a ridge behind a tank atteck when hit by a .25 caliber 
Japanese rifle bullet fired from a distance of 100 yards. 

He received a severe wound of the left posterior thorax at 
1100 hours, 24 March 1944, and was removed at once to the 
21st “tvacuation Hospital. at operation the lacerated lung 
was repaired and the wound closed tightly. On the following 
day, because of the development of pneumonia, penicillin 
therapy was instituted using 25,000 units every four hours. 

A severe right pneumothorax was aspirated. On 26 March the 
patient's temperature was 105 and his condition poor. Slight 
improvement occurred, but on 2& March the patient suddenly 
cried out, ceased breathing, and died at 0730 hours. The 
redial pulse was perceptible for a brief interval alter res- 
piration ceased. A diagnosis of pulmonary embolism was made. 
(See autopsy protocol Case No.50). j 


, Comairsols, 
i3th AAf, accidentally shot himself with a .30 cal- 
iber cerbine at 0100, 4 april 1944. The bullet perforated 

the left chest. He was taken immediately to the 52nd Field 
Hospital and given 3 units of plasma. At operation 2 hours " 
later, the patient died on the table. The cause of death 

was not entirely clear, although a large -intrapleural hemorr- 
hage may have been sufficient to account for the fatal ter- 
mination. & contusion of the heart muscle was found at 
postmortem. (See autopsy protocol Case No.53). 


, 129th 
nfantry, 37th Division, wes standing by his fox- 
hole when struck by a fragment of a 4.e U.S.mortar snell which 
fell short and burst et a distance of 7 feet. At the 33rd 
Porteble Surgical Hospital a sucking wound of the right chest 
was sutured. Since this hospitel hed no thoracic surgeon, 
the patient was transferred to the 2lst Evacuation Hospital. 
Enroute, severe bleeding was initiated by dehiscence of the 
recently sutured thoracic wound. While 1500 cc of blood ana 
10 units of plasma were being administered a second operation 
was done. & rib fragment was removed from the lung and 
active bleeding of the intercostal arteries controlled. The 
wound wes closed tightly with thru and thru sutures. At the 
termination of the operation the blood pressure was 860/50. A 
penicillin solution containing 17,500 units was left in the 
pleural cavity. The patient did not recover consciousness 
and died at 1500 hours, 30 March 1944. Autopsy showed acute 
dilatation of the heart, blast injury of the right lung and 
hemorrhage in the right pleural cavity. (Note: Interhospital 
transfer of this patient was obviously inadvisable). 


Cose 1}, Le, 15206 Infantry, 


Americal Division, was moving up & hiil when struck 
by a .25 caliber Japenese bullet fired from a distance of 30 
yards, at: 1130 hours,.20 March 1944. The bullet fractured the 
posterior 9th rib, perforated the upper lobe of the right lung 
and made its exit in the right supraclavicular fossa. Sucking 
wounds were present on the posterior and anterior aspects of 
the chest, with free bleeding from the posterior wound. at 
the 3lst Portable Surgical Hospital plasma was given and the 
sucking wounds were debrided and closed. The lung appeared 
consolidated from intrapulmonary hemorrhage. The patient died 
of shock and hemorrhage shortly after operation. 


Case 12. 


ec. Wounas of Thorax and abdomen 
ihe anatomicel divisions of thorax and abdomen are 
satisfactory for a consideration of wounds of entrance. how-= 
ever, from a@ clinical standpoint, those wounds which are caused 
by missiles which pass from one cavity into the other present 
special problems.of sufficient importance to warrant placing 
them in a separate category. 


There were twenty four patients with wounds in 
which the missile penetrated both the thoracic and abdominal. 
cavities. More than half of these wounds were caused by bul- 
lets entering the chest. The various missiles entered thru 
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the thorax in seventeen cases, through the abdomen in four, 
and through both the abdomen and chest in three. Builets 
caused sixteen of these wounds, mortar fragments five, and 
artillery shell fragments three. 


The mortality of these wounds is higher than for 
wounds of the thorax or abdomen ealone. Of the twenty four 
cases, eighteen died resulting in a mortality of 75.0 per 
cent. Three of these patients died of hemorrhage and shock 
without operation. Twenty one patients underwent operation. 
Of these, fifteen died, giving an operative mortality of 71.4 
per cent. Brief case histories are given for all patients 
who were wounded in action and died later. 


The high operative mortality requires this further 
explanation. if medical installations had not been.so easily 
availabie some of these patients probably would have been 
classed as killed in action. Shock from hemorrhage was 
usually severe and occasionally when bleeding continued it \ 
was necessary to attempt "heroic surgery" (Case 5) in an effort © 
to control it. Bleeding into both the thorax and abdomen re- 
sulting from explosive wounds of the liver, spleen, and kid- 
ney frequently contributed to the shock. On the whole anes- 
thesia appeared to have been well uone but occasionally left 
something to be desired. Miore whole blood would have been 
beneficial in some instances, since bloouw ioss was frequently 
great and could be replaced by plasma only within limits. 
Hemorrhage and shock were the chief causes of death as seen 
in Cases 5, 6, 8, 10, 11, 14, 16, 17, and 18. Case 15 was 
moved immediately after operation. This ‘may have contributed 
to the chock. Case 4 illustrates the sequelae which may be 
encountered from the blast effect due to high velocity bullets. 
Case 12 died with uremia associated with a high sulfathiazole 
blood level. (This patient also had an explosive wound of 
one kidney.) sxtensive liver damage appeared to account. for l 
death, Case 7. Two patients who were evacuated to the rear 
echelon died; one from sepsis and empyema (Case 9), and the 
other from secondary hemorrhage (Case 13). The strain of 
evacuation may have contributed to death in these cases. 


(Wounded in Action and Died Later) 


132nd 
Infantry, Awerical Division, was running between 
foxholes on Hill 260 when shot by a .25 caliber rifle at 40 
yards. The bullet entered the thorax at the level of the 
left 7th rib in the anterior axillary line. He was wounded 
at 1530 hours, 14 March 1944. ‘ithin 15 minutes after re- 
ceiving first aid he was taken to the aia station end from 
there transferred directly to the 3lst Fortable Surgical 
Hospital. The wound was extensive as the bullet had passe 
tangentally from the thorax into the abdomen, and had lacer- 
uted the left lung, perforated the diaphragm and had produced 
a massive hemothorax. The spleen was shattered, gastro- 
splenic artery and renal vein divided and "entire aescending 
colon avulsed", Because he was mortally wounded the patient 
was given supportive treatment only. He died at 0515 hours, 
15 March 1944. , 


Case l. 


* : * 


tose 2,0 IZ eel 

145th Infantry, 37th Livision, was souvenir hunt- 
ing when hit by a .25 caliber Japanese rifle builet fired 
from a distance of 70 yards. Ee was in severe shock when 
first seen at 1420 hours, 12 Warch 1944. At the aid station 
he was given 3 units of plasma and then transferred to the 
clearing station. The bullet had enterea the left posterior 
chest and had produced a large wound of exit in the left up- 
per quadrant of the abdomen from which omentum protruded. He 
did not respond to therapy and died in the shock tent at 1700 
hours, 12 March 1944. 


Case >. (xmas, 82 Chemical 
; Bn., 37th Division, was standing in a pit beside 
his mortar when a Japanese 7.7 mm mortar shell exploded 4 
yards distant at 1930 hours, §& March 1944. He was taken 
directly to the 2lst Evacuation Eospital and on arrival wes 
found to be in profound shock from multiple wounds of the 
thorax and abdomen and both lower extremities. A severe 
compound fracture of the left femur was present. He did not 
respond to shock therapy and died without operation at 0530 
hours, 9 March 1944. JUeath resulted from hemorrhage, shock, 
and respiratory failure. Cursory postmortem examination re- 
vealed multiple penetrating wounds of left chest and abdomen 
involving the large bowel. 


a 

Infantry, 37th Division, was prone on the ground 
in front of the tanks when shot by a .30 caliber Japanese 
machine gun at 35 yards distance. He was struck by Zz bul- 
lets in the back at 0830 hours, and taken directly to the 
gist stvacuation Lospital. he had an obvious left hemo- 
thorax, a@ sucking wound of the chest and questionable ab- 
dominal involvement. After preliminary shock treatment the 
explosive wound of the chest was debrided and closed. The 
abdomen was then opened, but no lesion was found. He res- 
ponded well to operation, but developed increasing respira- 
tory difficulty (blast effect) requiring frequent espiration 
and died at 0645 hours, 26 liarch 1944. (See autopsy proto- 
col Case 54). 


TG. TT 


Bn., 145th Infantry,37th Division, was among 4 
group of men preparing to climb into a truck when 4 shells 
struck within a radius of 15 yards at 0730 hours, 18 March 
1944. 12 men were killed. Lawson received first aid im- 
mediately and arrived at the 21st Evacuation Hospital within 
an hour. He had a large sucking wound of the posterior 
chest with a laceration of the left lower lobe of the lung, 
perforation of the diaphragm, and laceration of the spleen 
and cardia of the stomach. He received 2000 cc of blood 
and 8 units of plasma within 6 hours, but neither regained 
consciousness nor recovered from shock. Thoractomy was 
necessitated because of continued intrathoracic bleeaing 
which produced a shift of the mediastinun. At operation 
3000 ce of bleed were removed from the pleural cavity and 
lacerations in the lune and dome of the diaphragm were re- 
paired. In spite of continuous shock therapy recovery was 
not sufficient. to allow repair of the abdominal defects. ne 
died at 0545 hours, 19 March 1944. (See autopsy protocol 
Case 74). 


ee 
Infantry, 93rd Division, was on &@ combat patrol 
prone on the ground when shot by & .30 caliber Japanese 
machine gun, distance unknown. he received multiple 
wounds at 1000 hours, 19 april 1944, was given first aid 
and arrived at the 52nd Field Hospital at 1400 hours. In 
order to combat severe shock he was given 1000 cc blood and 
1250 ce of plasma. Because of suspected lung hemorrhage, 
thoracotomy was performed. A bone fragment was removed 
from the lung and the pleura ana diaphragm were sutured. 
He did not respond to shock therapy and died at 2125 hours, 
19 April 1944. (see autopsy protocol No.73 for description 
of multiple wounds}. 


ee ee 
Infantry, 37th Division, was climbing a hill when 
hit by a .25 caliber Japenese sniper bullet fired from a 
distance of 30 yards. He was wounded at 1745 hours, 1l 
March 1944, given first aid, and taken directly to the 2lst 


svacuation Hospital. After adequate shock therapy thoracot- 
omy was performed. The lower lobe of the right lung was 


lacerated and showed consolidation (blast), the 8th and 9th 
ribs were shattered, and in addition a rent in the diaphragm 
and a severe explosive wound of the liver were discovered. 
The lung was sutured, the diaphragm transplanted and tie 
liver packed. Death occurred at 1000 hours, 15 iiarch 1944, 
prior to which time recovery had seemed satisfactory. rost- 
mortem exaiination showed no cause of death other than ex- 
tensive liver camage. 


Case eee 

samerical Division, was accidentally. shot by a .30 
caliber Mil rifle at 1300 hours, 22 February 1944 at 1 foot 
distance. Atter receiving immediate first aid and plasma 
he was taken to the 52nd Field Hospital. a large sucking 
wound of the right chest was present. Because of continuea 
hemorrhage plasma and 1000 cc of blood were administered 
during operation. Thoracotomy revealed a perforation of 
the diaphragm, an explosive wound of the liver and large hemo- 
thorax. An attempt was made to control bleeding from the 
liver by packing it with muscle. The patient died of Shock 
and hemorrhage one half hour after the conclusion of the op- 
eration at 1615 hours’, 22 February 1944. 


ee 
fantry, 37th Division was kneeling, when shot by 
a .30 caliber Japanese rifle at 40 feet on 16 March 1944. 
A sucking wound of the right lower chest resulted. after 
blood and plasma transfusions the thorax was explored at 
the 21st savacuation Hospital. It was found that the bullet 
had perforated the lower lobe of the left lung, guttered a 
large wound in the diaphragm, and transected the spinal cord 
at the level of tne 12th dorsal vertebra. A right lower 
lobectomy was done and the diaphragm repsired. He was evac- 
uated to the rear echelon in good condition on the 8th post- 
operative day. Later he developed empyema and in spite of 
adequate drainage and penicillin therapy, diea on 25 april 
1944. (See autopsy protocol No.55). 
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Cose 10, C7, 8s, 1k (fi fien) 


was mistaken for the enemy and shot by a .30 caliber 


machine gun at 3U yaras distance. He was wounded at 1500 hours 
1 April 1944, and was evacueted immediately to the Zlst Evac- 
uation liospital. after shock treatment, thoracotomy wes done 
because Of suspected hemorrhage. At oOperetion & right lower 
lobectomy was perform ied and an extensive wound in the liver 
packed. Fe did not recover from this operation, and died at 
2030 hours, 1 April 1944. (See autopsy protocol No.72.) 


ee 


| Tr., 37th Division, wes on a@ combat patrol which 
was ambushed. Fe was shot by a .25 caliber Japanese rifle 
at 25 yards distance, at 1615 hours, 4 liarch 1944. He re- 
ceived fiirst aid treatment but did not arrive at the hospitel 
until O&D0 hours, 5 March 1944. The bullet entered the ab- 
domen through the left flank and made its exit through the 
right anterior chest wall. After shock therapy perforations 
of the small and large bowel were sutured. The patient d 


ee 
not recower from shock and died at 1615 hours, 5 March 


; 1944. 
(See autopsy protocol iio.71). 
Case le. ; 3rdq Bn., 


132nd Infantry, americal Division, while on combat 
patrol was shot with a Japanese rifle as he entered &n eneny 
pillbox, at 1700 hours, 29 March 1944. after a long carry 
he arrived at the l2lst Clearing Station at 2v00 hours, 30 
March 1944. The bullet had entered the chest in the oth in- 


terspace in the posterior axillary line and had perforated the 
diaphragu, large bowel and kidney. at operation a laceration 
of the dia; phragm was repaired, the large bowei perforation 
sutured, a transverse colostomy performed, ana sulfonamide 
therapy instituted. On the third day, the urinary output 
having decreased to 200 cc., a diagnosis of uremie was made. 
The sulfonamide level was then 24. After transfer to the 


2lst svacuation Hospital he died at U600 hours, 4 April 1944. 
(See autopsy protocol No.68). 


Case 13}. SS, ct on. 129th 
nfantry, 37th Division, was shot through the arm 
and chest by a .25 caliber Japanese rifle bullet on 13 March 
1944. After receiving plasma he was taken airectly to the 
gist svacuatien Hospital. The bullet had fractured the left 
humerus, penetrated the chest, perforated the diaphragm, ana 
produced a hemothorax. The wound was debrided ana the pleura 


closed. The patient was evacueted by air on 15 March 1944. 
He died on 21 March 1944 of secondary hemorrhage. (See autor- 


Sy protocol No.69). 


case 1,. QS 2 etry, 
americal Division, wes in a foxhole on Hill 200, 
when hit by a .25 caliber Japanese machine gun bullet fired 
from a distance of 40 yaras,. he wes woundgea at 12zvuO hours, 
li March 1944. At the 3lst Portable Surgical Hospital it 
was found that es bullet had entered the left chest in the 


7th interspace posterior axillary line and haa coursed cown~ 
ward and yea into the abdomen. & sucking wound of the 
chest was closed and the abdomen opened. The builet hac 
perforeted the diaphragm, stomach, ana liver, and had shat- 
tered the spleen. The various perforations were closed and 
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the spleen removed. The péatient-did not rally and died at 
0700, 12 March 1944. Autopsy revealed that a perforation 
of the jejunum had been overlooked at operation. Death was 
attributed to peritonitis although shock was also e factor. 
Uo.B.; 


Case 15. , 

182nd infantry, was advancing on 4& combat patrol 
when shot by & machine gun at close range on & March 1944. 
He continued to command for 20 minutes, but was then evacu- 
ated to the 3lst Portable Surgical Hospital. The bullet had 
entered just medial to the anterior axillary line in the 5th 
interspace and made exit near the 12th rib posterior. In 
its course it had perforated the lung, diaphragm, stomach, 
and spleen. At operetion the diaphragm and stomach were re- 
paired. The patient was transferred to the 2lst Evacuation 
Hospital on 9 March 1944, and died the following day at 1845 
hours. (Note: The transfer ‘of this patient on the first day 
after operation was inadvisable.) 


Case 16. Qa in fentry, 

37th Division, was struck by a fragment of a ~ 
Japanese knee mortar shell on Hill 700. He was approximate- 
ly 25 yards from the burst. Having received plasma and inm- 
mediate first aid dressings, he was taken to the 2lst ivacu- 
ation Hospital. Because of multiple perforating wounds of 
the chest and abdomen, laparotomy was done. Extensive lac- 
eration of the liver and several perforations of the jejunum 
and duodenum were repaired. He died of shock and hemorrhage 
on the day of operation at 2240 hours, 11 March 1944. 


Case 17. PRR 2200) ..5.5., was 

riding on a truck when a Japanese artillery sheil 
exploded 5 feet behind his vehicle at O00U hours, 24 March 
1944. He was taken directly to the 52nd Field Hospital and 
treated for shock. There were 2 wounds, one traversed the 
4th and 5th ribs in the mid-axillary line, perforated the 
left lower lobe and entered the posterior mediastinum. The 
second fragment entered the left ilial region and perforated 
the sigmoid colon. Massive hemothorax was present. At ; 
operation the perforation of the lung was sutured and the 
sigmoid colon was exriorized. The patient was given 4000 
ce’ of plasma and 1000 cc. of whole biood. He did not res- 
pond, however, and died eight hours after the operation. 
(See autopsy protocol No.57). 


Case 18. inlet iain lst Bn., FIR | 
ijian), was crawling on a combat patrol, when 


a Japanese mortar shell exploded at a distance of 2U yards, 

on 29 March 1944. On arrival at the 2lst ivacuation Hospital 
he received treatment for shock. Perforating wounds invol- 
ved the lung, diaphragm, colon, spleen, pancreas, and left 
kidney, and the patient also had a fracture of the left hun- 
erus. The spleen was removed, the colon exteriorized and 

the diaphragm repaired. He died at 2215 hours, 30 March 
1944. (See autopsy protocol No.70.) 


a. Wounds of the Abdomen 


This anatomical division is used to designate 
not only the abdominal cavity and contents but also the 
various structures surrounding it, including the muscles 
of the abdominal wall, the vertebral column and the ilia. 
Wouncs involving both the thorax and abdomen are consider- 
ed in a separate section. 


There were eighty six patients who had wounds 
of the abdomen, in forty nine the wounds were limited to 
the abdomimal wall and in thirty seven they penetrated the 
abdominal cavity. fhe majority of wounds limited to the 
abdominal wall were caused by high explosive missiles, 
chiefly mortar fragments. There were five deaths among 
the forty nine patients who received wounds of the abdom- 
inal wall only (Cases 1 and 2) died before operation. One 
death followed a negative abdominal exploration. (Case 18). 


Penetratior of the abdominal cavity was found 

in thirty seven patients. There were twelve deaths among 
thirty six patients undergoing operation waking a total 
operative mortality of 33.3 per cent. it must be borne 

in mind, however, that this high operative mortality is ac- 
counted for in part by many mortelly wounded patients who 

died of shock, on whom operation was undertaken with littie 
hope of success (Cases 5, 7, 10, 11, 12,.13, 14). One 
patient died -of shock before operation, (Case 3), two died 
of peritonitis (Cases 6, 8), and one or unexplained uremia 
(Case 17). No deaths Occurred because of failure to ex- 
plore the abdomen but in two patients (Cases 4, 9) death 
resulted from visceral perforations which were overlooked 
at operation. The very eerly evacuation of patients from ; 
the portable surgical hospitals undoubtedly contributed to 
shock and was the factor which may have precipitated death 
in a féw instances. (See Cases 4, 5, 7, 17). It is also. 
known that patients do not tolerate air transportation well 
soon after abdominal operations, this type of evacuation may 
naxS contributed to the death of one patient (Case 18). 


. The — bowel was perforated in fifteen pet- 
ients among whom there were five deaths, making an operative 
mortality of 33.3 per cent (See cases re 8 ud gi Rae c= ONE 
these fifteen patients, the colon alone was perforated in 
five, the colon and spleen in one, and the colon and small 
intestine in nine. Four of the five deaths occurred in 
this latter group. The small intestine alone was perfor- 

_ ated in six patients, the liver in four, the ‘stomach in one 

and the bladder in one. All of these patients recovered. ue 
In addition three patients recovered who had a eee 
ating the abdominal cavity in which the injury was 1 mae 
the. viope eins agi etna ioue a We vessels. ag 
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(Wounded in Action and Died Later) 


a ee 
Infantry, 37th Division, having returned from patrol 
was preparing to get into a truck when 4 Japanese drtillery 
shells landed within a radius of 15 yards. (At the same 
time there were 12 others killed and 37 wounded). He was 
wounded at 1950 hours 18 March 1944 and taken directly to 
the 2lst Evacuation Hospital. Multiple wounds were present 
which included spinal cord injury and an extensive avulsion 
of the tissues of the lumbar region exposing the vertebrae, 
spinal canal and’both kidneys. The patient was treated for 
Shock but died without operation at 1300 hours 19 March 1944. 


eee 
infantry, 57th Division, while crawling in attack 

on Hill 700 was hit by a Japanese machine gun bullet fired 

from a distance of 30 yards. He was wounded at 0700 hours 

10 March 1944 and arrived at 2lst Evacuation Hospital at 1500 

hours on the same day. Extensive compound fractures invol- 

ving the sacrum, fourth and fifth lumbar vertebrae and the 

ilium were found. There was apparently no intra-abdominal 

injury, nevertheless the patient failed to recover from pro- 

found shock and died at 2330 hours 11 March 1944. 


SBA 


Cece Ts Infentry, 
merical Division, returning from patrol was shot 


with a .25 caliber Japanese machine gun at 1600 hours 6 April 
1944. He received first aid and remained in the command 

post overnight. After receiving plasma he was evacuated to 
the clearing station. Multiple wounds involving the lower 
thorax, abdomen and sacrum were found. There was no response 
to shock therapy and death occurred 8 April 1944. Postmortem 
examination showed peritonitis, resulting from multiple per- 
forations of the colon and terminal ileum, destruction of 
vertebrae LS to S2 and retroperitoneal hemorrhage. 


Case 4, ees 13: |. 

. fantry, Americal Division, while walking along a 
trail on Hill 260 was wounded by a 90 mm Japanese mortar 
shell burst 25 yards distant at 1530 hours 13 March 1944. 
After immediate first aid treatment he was taken to the 3lst 
Portable Surgical Hospital. Multiple wounds were present 
involving the right knee, thigh, right chest and abdomen. 

A shell fragment entered the abdomen through the left flank, 
passed transversely and perforated the large and small bowel. 
At operation the ileum, colon and mesocolon were repaired. 

On 15 March 1944 the patient was transferred to the 2lst Evac- 
uation Hospital. After the administration of 1000 cc of blood 
and 4 units of plasma, a transverse colostomy was done under 
local anesthesia because of severe abdominal distention. 

The patient died at 1115 hours 16 March 1944. Postmortem 
exemination revealed peritonitis resulting from the two per- 
forations of the jejunum which had been overlooked at oper- 
ation. (See autopsy protocol 83). (Note: Interhospital 
transfer was inadvisable in this case). 


Case 5. Ge ee Cav.Ren.Tr., 
37th Division, was running along a road carrying 
a box of ammunition when struck by a .25 caliber bullet 
fired by a Japanese tree sniper from.a distance of 75 yards. 
He was wounded in the abdomen at 0739 hours 10 March 1944, 
and transported immediately to the 33rd Portable Surgical 
Hospital. In preparation for laparotomy he was given 4 
units of plasma. At operation resection of 18 inches of 
lower ileum with a side to side anastomosis was done and a 
transverse laceration of the sigmoid colon was sutured. On 
11 March he was transferred to the 2lst Evacuation Hospital 
and died there of shock at 0700 hours, 12 March 1944. (Note: 
It was inadvisable to have transferred this patient before 
recovery). 


Case 6. 82nd Chemical 
Bn., 37th Division, was standing in the gunpit of 
a mortar battery when struck by a fragment of a 77 mm Japan- 
ese mortar shell which burst at a distance of 10 yards. 
Following wounding at 1930 hours, 8 March 1944, he was re- 
* moved immediately to the 2lst Evacuation Hospital. Severe 
wounds of the left flank and abdomen involving the sigmoid 
colon and retroperitoneal tissues were found at operation. 
The sigmoid colon was exteriorized, but the patient died of 
peritonitis at 1700 hours 13 March 1944. 


Coss 7, AED, 25th In 
fantry, 93rd Division, was returning from a patrol 


when wounded by a hand grenade which exploded in his pocket 

at 1700 hours, 9 April 1944. At the 3lst Portable Surgical 
Hospital, 5 wnetrating wounds of the right side of the ab- 
domen and a compound fracture of the right hand were discov- 
ered. Because of the presence of shock he received 8 units 
of plasma, 1000 ce of blood and 4000 ce of glucose solution. 
The wounds were debrided. 8 inches of jejunum were resected 
and & perforations of the jejunum were sutured. Perforations 
of the descending colon, sigmoid colon and cecum were also re- 
paired and a transverse colostomy done. The patient was 
transferred to the 21st tvacuation Hospital on 10 April, 1944, 
and died at 2355 hours 11 April 1944. (See autopsy protocol 
No.85). (Note: It was inadvisable to have transferred this 
patient on the first postoperative day). 


2nd Bn., 


129th Infantry, 37th Division, while operating a 
machine gun was hit by a .25 caliber Japanese sniper bullet, 
distance unknown, at 1130 hours 13 March 1944. He received 
first aid within twenty minutes, was evacuated from the line 
within 1 hour and arrived at the 2lst Evacuation Hospital 
shortly thereafter. After appropriate measures to combat 
shock laparotomy was done. The bullet, coursing upward 
after entering the abdomen on the left side, had produced 2 
perforations of the descending colon, severed the right mid- 
dle colic artery, perforated the jejunum in 3 places and then 
made its exit through the right rectus muscle. The visceral 
perforations were closed, and after resection of 4 inches ol 
jejunum a catheter was placed in the bowel for decompression. 


Case 8. 


After a few days severe abdominal distention developed and 

it became obvious that the enterostomy was unsatisfactory. 

He died at 1400 hours 20 March 1944. At autopsy it was 
found that the catheter had slipped out of the bowel, pro- 
bably because the bowel had not been sutured to the abdominal | 
wall. "Bile peritonitis" produced by leakage was stated to 
have caused death. 


Case 9. py, 62 Chen- 

ical Battalion, while walking along a column of 
vehicles which were moving into new positions was shot with- 
out challenge with an Ml rifle at a distance of 10 feet. He 
received first aid dressings and plasma immediately, and 2 
hours later was taken to the 2lst ivacuation Hospital. A 
severe wound of the abdomen was present and the sigmoid colon 
was perforated in 3 places. A bladder wound having been over 
looked at the first operation was discovered on the following 
day. A suprapubic cystomy was done at once and at the same 
operation the left external iliac artery was ligated because 
of a contused area which had weakened its wall. The patient 
did not rally, appeared to be in shock and died at 0344 hours 
16 March 1944. 


Case 10. LAE 145th 
nfantry, 37th Division, was carrying ammunition to 


a gun position when a Japanese knee mortar shell burst 10 
yards away. Re was wounded in the lumber region at 1330 
hours 10 March 1944 and immediately transported to the 2ist 
ivacuation Hospital. The shell fragment had passed through 
the left kidney, spleen, transverse colon and jejunun. The 
operation consisted of splenectomy, exteriorization of the 
transverse colon lesion and resection of a 3 inch segment of 
jejunun. Because of the patient's poor condition nephrec- 
tomy was not done. He did not recover completely from shock 
and died on 14 March 1944. | 


Case 1], ms 6206 Chemical bn. 
37th Division, while standing in a gun pit of a mor- 
tar battery was hit by a fragment of a 77 mm Japanese mortar 


shell which burst at 5 yards distance. He received his wounds 


at 1930 hours & March 1944, and was taken immediately to the 
2lst Evacuation Hospital. Following treatment for shock lap- 
arotomy was done. One shell fragment passing laterally had 
perforated the transverse colon in 3 places, lacerated the 
right lobe of the liver and made an exit wound 4 inches in 
diameter in the lateral abdominal wall. Present also was a 
compound fracture of the left ulna and a large wound of the 
right ankle. There were other smaller wounds of the legs, 
thighs, buttocks, back and face. At operation the wounds 
were debrided, the perforations of the transverse colon sutur- 
ed, and the defect in the liver repaired. The patient did 
not recover from shock and died on the following day at 2330 
hours 9 March 1944. 


© sxrun2y-® 


cose 12, Ce 
infantry, Americal Division, while advancing 
on Hill 260 was struck by a fragment of a 90 mm Japanese 
mortar shell, distance unknown. He was wounded at 0900 
hours, 13 March 1944, given immediate first aid and then 
transported directly to the 2lst Uvacuation Hospital. 
The left arm was avulsed, an extensive wound of the right 
leg was present and the great vessels of this extremity 
were severed. There were multiple wounds of the abdomen 
and the ileum was perforated. Because of severe shock, 
the perforations of the ileum only were sutured at the in- 
itial operation. On the following day because of an ex- 
tension of gangrene of the leg, amputation was done. The 
petient died at 2112 hours 15 March 1944. Postmortem ex- 
amination showed no leakage from the repaired bowel. In 
this case death was attributed to "traumatic shock" despite 
the fact that there had been adequate blood replacement. 
(The surgeon expressed the opinion that "the operation 
should have been postponed and the limb packed in ice.) 


Case 13. lciemeiiidiatiiattaiaiitaateme 24th In- 
antry, 37th Division, while on patrol was struck 


by &@ Japanese .25 caliber bullet fired from a distance of 

25 yards. While being moved he was shot again by the same 
rifleman. This second wound resulted in evisceration. He 
was wounded at 1030 hours 16 March 1944 and taken directly 

to the 21st ivacuation Hospital. There he received 1000 cc 
of blood and 3 units of plesma. The first bullet entered 

2 inches below the right costal margin, passed downward along 
the rectus muscle into the flank, then through the wing of 
the ileum and made its exit in the right buttocks. The 
bullet causing the evisceration entered 2 inches below the 
left costal margin, travelled downward, destroying the rec- 
tus muscle, perforated the jejunum end ileum and passed under 
the inginal ligament into the thigh. Moderate shock was 
present. At operation the eviscerated intestine was en- 
closed in a pack while the rents in the jejunum and ileum 
were resected. Profound shock developed from which the 
patient did not recover and he died at 1515 hours 16 March 


1944. 


TS ET A 
F.A., 37th Division, accompanied a party burying 
the Japanese dead in front of the 129th periweter. He wan- 
dered away and was shot by a Japanese .25 caliber rifle at 
1545 hours, 27 March 1944. He was taken immediately to the 
hospital. The bullet entering the lumbar region had shat- 
tered the 12th rib driving bone fragments into the kidney 
and had then passed through the right lobe of the liver, 
causing an extensive laceration. Following appropriate 
shock therapy the abdomen was explored and the liver packed. 
Due to the poor condition of the patient only the loose frag- 
ments of kidney were removed. He did not recover from shock 
and died at 1830 hours, 27 March 1944. (See autopsy pro- 
tocol 81). . 


e 
whicke. 


Case 15 ss oth FA. , 


37th Division; while on patrol looking for the 
enemy who had infiltrated the lines, was shot by a .25 Japan- 
ese rifle at 10 yards distance. He was wounded at 1605 hours 
14 March 1944, received immediate first aid and arrived at 
the hospital within an hour. A wound was present in the 
left axilla and the axillary vein was severed. The major 
lesions consisted of compound fractures of the femur and ileum 
with an extensive wound penetrating the right hip joint. Sev- 
ere shock was present. The axillary vein was ligated. Be- 
cause of the presence of abdominal symptoms laparotomy was 
done but no lesion found. During this operation the urinary 
bladder was explored and closed. Because of the poor con- 
dition of the patient only a simple debridement of the hip 
wound was done. The patient showed a severe toxic reaction, 
developed gas gangrene of the hip and died on the second post 
operative day, at 1450 hours, 16 March 1944. (See autopsy 
protocol 103). 


Ce TE 5: 
Infantry, 2nd Bn., 37th Division, while attacking 


on Hill 700 was shot by a Japanese machine gun at 30 yards. 
He was wounded at 1630 hours, 9 March 1944, and taken im- 
mediately to the battalion aid station. After he had re- 
ceived 3 units of plasma he was evacuated by half track be- 
cause the road was under fire. At the hospital, in order to 
combat severe shock, he was given 12 units of plasma and 500 
cc. of blood. The bullet had entered the right iliac crest 
and passing downward had shattered the entire right wing of 
the pelvis. Exploration of the abdomen through a MicBurney 
incision was negative. The hip wound was debrided and pack- 
ed. He failed to recover from shock and died at 2300 hours, 
10 March 1944. 


Case 17, Qe est ln 

fantry, 37th Division, was standing by a foxhole 
when a 4.2 U.S.mortar shell fell short and burst 7 feet away, 
‘on 27 March 1944. He received treatment for shock at the 
33rd Portable Surgical Hospital. One shell fragment pro- 
duced a large wound over the region of the right iliac crest, 
it also fractured the fifth lumbar vertebra and shattered the 
lower pole of the right kidney. Another fragment caused 4 
wound of the right shoulder and arm. Shock therapy was con- 
tinued while the wounds were debrided. The development of 
severe abdominal distention necessitated ileostomy. On 31 
March he was transferred to the 2lst Evacuation Hospital and 
died there on 1 April 1944 with unexplained uremia. (See 
autopsy protocol &4). 


Case 18. | | 182nd 
Infantry, Americal Division| was standing in the 

open when a Japanese hand grenade burs¢ 3 feet away. He 
was wounded at 1345 hours, 13 March 1944. After arrival 

at the 3lst Portable Surgical Hospital examination disclosed 
many wounds over the left side of the trunk and extremities. 
Following transfer to the Clearing Station abdominal rier Goa 
ation was done with negative results. He was evacuated by 


hog 
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air on 18 March 1944. On arrival at the 137th Stetion 
Hospital on Guadalcanal on the same day, evisceration was 
discovered. A secondary wound. closure was done but the 
_patient developed peritonitis and died on 25 March 1944. ; 
(See autopsy protocol 82). (Note: Air evacuation might 

‘have caused evisceration although planes transporting cas- 
ualties usually fly at low altitudes.) 


ge. Wounds of the Extremities 


Wounds of the extremities are of great importance 
because of their frequency. Wounds of the upper and lower 
extremities together (excluding multiple wounds) account for 
40.6 per cent of all casualties (Fig.47). As a surgical 
problem, these wounds are of major significance since the 
comprise more than half of all the living wounded (Fig. 49). 


Three hundred and twenty patients had wounds of 
the upper extremities only one of whom was killed in action. 
This patient had a traumatic amputation. There was not a 
single death in the 319 treated wounds of the upper extren- 
ities. Gas gangrene infection did not occur. In this 
group there were 119 compound fractures of which 44 were in 
the humerus, thirty three in the bones of the forearm and 
forty two in the bones of the hand. There were ten ampu- 
tations, two through the humerus because of extensive de- 
struction of tissue and impairment of blood supply, one 
traumatic amputation of the hand and seven of the fingers. 


There were 401 patients with wounds of the lower 
extremity (not including multiple wounds) eight of whom died. 
One patient died of unexplained cause (Case 1), two died be- 
cause of shock and hemorrhage (Cases 2 and 3), one died in 
the rear echelon of uremia associated with a probable "crush 
syndrome nephrosis" (Case 4), two who were not seen by a 
medical officer died of shock and hemorrhage following trau- 
matic amputations of the feet (Cases 5 and 6), and two died 
because of gas gangrene (Cases 7 and 8). Therefore, the 
total mortality for the wounded who were seen alive was 2 per 
cent. 


There were ninety compound fractures of tie lower 
extremities distributed as follows; femur twenty three, bones 
of the leg fifty one, and bones of the feet sixteen. All 
fractures were treated with plaster. There were no deaths 
due directly to compound fracture (See Case 4). ‘There were 
eighteen amputations of the lower extremity of which seven 
were “traumatic” and eleven "elective". Of the seven trau- 
matic amputations three died (Cases 3, 5, and 6). Of the | 
eleven elective amputations, eight were done because of ex- 
tensive tissue destruction and blood vessel injury. The 
one death in this group occurred in the rear echelon (Case 4). 
The remaining three amputations were necessary because of 
gas gangrene infection, although in two of these patients in- 
pending circulatory gangrene was also present. One of this 
group died. (Case 8). All sepihay tons were of the guillo- 


tine type. F 


(Wounded in Action and Died Later) 


Case l. 132nd In- 
fantry, 37th Division, was lying prone in open 
jungle when struck by a4 .25 caliber Japanese machine gun 
bullet fired from a distance of 30 yards at 1800 hours, 2 
April 1944. He was taken immediately to the battalion aid 
station and found to have a severe perforating wound of the 
right knee joint. While receiving first aid treatment he 
became hysterical and died suddenly at 1900 hours, 2 April 
1944. While some hemorrhage had occurred, he had not lost 
enough blood to cause severe shock. Death was unexplained. 


Case 2. a 122 infentry, 
37th Division, leaving the trail to the observation 


post to try a "short cut", tripped the wire of a U.S.land 
mine which exploded a few feet away. He was wounded at 0715 
hours, 22 March 1944. Plasma and morphine were administered 
by a medical officer within 10 minutes and the patient was in- 
mediately evacuated. At the clearing station examination dis- 
closed an extensive wound of the dorsal aspect of the left 
thigh. Because of severe hemorrhage from the larger vessels 
3 blood transfusions were given. Following debridement of 
the wound and ligation of the profunda artery, the patient 

did not recover from shock and died at 1500 hours, 22 March 
1944. 


Case 3. ee ae 129th In- 


fantry, 37th Division, was firing 4& machine gun 
when a Japanese knee mortar shell burst between his legs. 
He was wounded at 1000 hours, 12 March 1944, and taken in- 
mediately to the 33rd Portable Surgical Hospital. A trau- 
matic amputation at the upper third of the right femur was 
completed by guillotine amputation under sodium pentothol 
anesthesia, and several small wounds of the posterior aspect 
of the left leg were dressed. Following operation, during 
which he received 4 units of plasma, the patient was trans- 
ferred immediately to. the 2lst Evacuation hospital. On 
arrival there the systolic blood pressure could not be ob- 
tained. While awaiting blood transfusion he was given one 
unit of plasma, but died before this could be completed at 
1450 hours, 12 March 1944. Cause of death was shock and 
hemorrhage. (Note: This patient should not have been trans- 
ferred to another hospital). 


», 129th 
Infantry, 37th Division, was lying prone in the 
open when struck by a fragment of a Japanese knee morter 
shell which burst nearby. He was wounded on 15 Werch 1944 
and taken to the 2lst Evacuation Hospital. He had a severe 
wound of the right leg involving the vessels and nerves and 
& compound fracture of the tibia. This wound was debrided. 
The next day because of destruction of the biood supply 4 
guillotine amputation was done 2 inches proximal to the kee 
joint. He was evacuated to a station hospital in the rear 
echelon on 19 March 1944. On 23 March he developed anuria 
and died with uremia at 0845 hours, 25 Merch 1944. fFost- 
mortem examination revealed nephroses which wes thought to 
have been due to "crush syndrome". (See autopsy protocol 93). 


Case 4. 


° tre 


Cocc 5, LANNE 13200 Infantry, 
37th Division, while on a combat patrol lying in an 


open foxhole, sustained a direct hit by a Japanese knee mortar 
shell. He was wounded at 1800 hours, 4 April 1944, was taken 
to the command post, given 2 units of plasma and morphine, and 
kept there over night. He had a traumatic amputation of the 
right foot. On the following day an attempt was made to 
transport this soldier to the hospital but he died enroute 
while crossing a river coming into our lines at 1300 hours, 

5 April 1944. The wound was not bleeding when inspected prior 
to the journey hence 4 tourniquet was not applied. However, 
during the long carry bleeding occurred and death was apparent- 
ly due to shock from hemorrhage. This might have been pre- 
vented by the use of a tourniquet. (See autopsy protocol 93). 


Case 6. 182nd Infantry, 
peer i Bagg, Pivisions was digging a foxhole on Hill 260 
when st?tdi y icochet .25 caliber Japanese bullet fired 
from an unknown distance. He was wounded at 1600 hours, ll 
March 1944 and received immediate first aid. "There was 
practically no bleeding when. bandaged. it was dark. Ve put 


him on a litter and started down the hill". The patient conm- 
plained of feeling cold and when the bottom of the hill was 
reached he was found dead. Profuse hemorrhage had occurred. 
The rough journey down the hill in the absence of a tourniquet 
had apparently dislodged a blood clot thus initiating a fatal 
hemorrhage. 


end Bat- 

talion, 182nd Infantry, Americal Division, was patrol- 
ling on Hill 260 a short distance beyond the perimeter when he 
tripped the wire of a U.S.grenade booby trap at 1200 hours, 28 
March 1944. (These booby traps had been set previously and 
no one knew where they were). He threw himself on the ground 
but was struck in the left buttock by a fragment at a distance 
of 3 yards from the burst. He was evacuated immediately to 
the clearing station and found to have a penetrating wound of 
the buttocks extending upward 7 inches into the soft tissues 
of the lumbar region. The point of entrance was 1 inch in 
diameter. Through a 3 inch incision the fragment was removéd 
and the wound closed without drainage. The wound of entrance 
was debrided but not sutured. The tract was not debrided, 
but the wound was irrigated and dusted with sulfanilamide pow- 
der. after transfer to the 2lst Jvacuation Hospital on 3 
March 1944, a diagnosis of gas gangrene was made. Despite 
the administration of 20,000 units of gas gangrene anti-toxin 
and 1000 cc. of blood, death occurred 4 hours later as 4 Re- 
sult of the very virulent clostridium Weichii infection. 


Coce 6, CNN, 2701 C2d Kecon Trp-, 
37th Division, was near hill prone behind a4 tree 


when a Japanese knee mortar shell burst within 4 few feet. He 
was wounded at 0430 hours, 11 March 1944, and taken imuediately 
to the battalion aid station. After receiving plasma he was 
transferred directly to the 2lst ivacuation hospital. © He had 
multiple severe wounds of both legs, thighs, buttocks, scrotum, © 
and back. Following the administration of an additional 3 
units of plasma and 1000 cc. of blood, wound debridement was: 
done under ether anesthesia. On 13 March 1944 he developed 
signs of gas gangrene of the right leg and was given 60,000 
units of gas gangrene anti-toxin. On 14 March a guillotine | 
amputation of the lower third of the thigh was done following | 
which the patient became rapidly more toxic and died at 1415 
hours, 15 March 1944. ee. 5 


Case 7. 


ft. Multiple Wounds 


Only those patients who had two or more wounds in 
different anatomical regions either one of which might have * 
produced death or disability are included in the classifi- 
cation "Multiple Wounds", When a Single wound was considered 
responsible for the disability, even though several eddition- 
al minor wounds were present, that patient was classified ac- 
cording to the anatomical location of the major wound. Many 
factors are involved when multiple wounds occur simultaneous- 
ly in different parts of the body. For this reason endeavor 
was made to limit to a minimum the number of casualties in- 
cluded under the division designated "Multiple Wounds". 
Nevertheless, despite this effort there were 239 patients 
seen alive who were so classified. 


In this group of 239 patients who received multiple 
wounds there were eight deaths, making a mortality of 3.3 per 
cent. With one exception (Case 3), those who died underwent 
surgical operation. These operations were usually sanguine 
procedures, and in most instances death resulted from shock 
and hemorrhage (Cases 1, 2, 4, 5, 6, 7). In one patient 
(Case 8) death was caused by gas gangrene infection. 


In these 239 patients, 569 anatomical regions were 
hit with wounds distributed as follows: Upper extremity 2U02, 
(35.5 per cent); lower extremity 181 (32.0 per cent); head 92 
(16.1 per cent); thorax 69 (12.2 per cent); and abdomen 25, 
(4.4 per cent). The number of wounds was actually in excess 
of these figures because several wounds frequently occurred 
in one anatomical region. There were 2.8 anatomical regions 
wounded per patient or well in excess of three wounds per 
patient, since many minor wounds from small fragments were 
not even tabulated. 


(Wounded in Action and Died Later) 


Case 1. RAST LIT Americal 
ivision, was struck by a fragment of a shell 


which burst near him in the mess hall, at 0730 hours, ll 
March 1944. He reached the operating room of the clearing 
station within 15 minutes and although shock did not appear 
to be severe, was given 2 units of plasma. He had sustain- 
ed a large perforating wound of the left leg, a compound 
fracture of the bones of the left foot, a wound of the left 
forearm, a severed temporal artery, and many small penetrat- 
ing wounds. Following wound debridement shock supervened, 
and despite the administration of 1500 ec of blood and 2 units 
of plasma, the patient died at 1450 hours, 11 March 1944. - 
Death was attributed to irreversible shock, although brain 
injury may have been a factor since bleeding from the ears 
was present. 


| 246th Field ~ 

j Artillery, was riding in the back of a truck when 
a Japanese 105 mm shell burst 5 yards to the rear at 0730 
hours, 8 March 1944. (Three others were wounded). Because 


Case 2. 
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hemorrhage was profuse, a tourniquet was applied to the leg 
immediately and plasma administered. At the nearby 36th 
Naval Hospital shock was evident associated with a severe 
wound of the left thigh and right forearm, and an extensive 
wound of the back accompanied by compound fractures of the 
third and fourth lumbar vertebrae. The wounds were cleaned 
but the patient did not recover from shock and died at 0120 
hours, 9 March 1944. 


I EE ware, 


l4&th Corps, leaving his foxhole to rescue a friend 
was struck by fragments of a Japanese 90 mum mortar shell which 
burst 6 feet away at 0500 hours, 24 March 1944. He wes taken 
directly to the hospital. It was apparent that the patient 
was mortally wounded, a blood pressure reading could not be 
obtained and profound shock was present. A severe wound in- 
volving the brain was found in the temporal region and a pene- 
trating abdominal wound in the region of the right flank. He 
died without operation at 0830 hours, 24 March 1944. At 
postmortem extensive lacerations of the liver and kidney were 
discovered. (See autopsy protocol 99). 


Case 4. » 132nd 
Infantry, Americal Division, was investigating a 
mine field when an M3 anti-personnel mine exploded within 4 
few feet at 0830 hours, 27 March 1944. He received immedi- 
ate first aid including 3 units of plasma, following which 
he was removed to the clearing station. A traumatic ampu- 
tation of the left foot and extensive lacerated wounds of 
both buttocks and the right forearm were found. Operation 
under ether anesthesia was started at 1000 hours and completed 
at 1115 hours. During the operation 500 cc of blood and l 
unit of plasma were given, but at the conclusion of the pro- 
cedure the blood pressure was only 90/60. While recovering 
from ether the patient struggled violently and died suddenly 
at 1455 hours, 27 March 1944. (See autopsy protocol 104). 


Infantry, 37th Division, was running across a 
jungle trail when a U.S. 81 mm mortar shell fell short and 
burst "right between his legs". He was wounded at 0945 
hours, 1 April 1944, and was taken directly to the 33rd Por- 
table Surgical Hospital. A traumatic amputation of the 
right foot, an incomplete traumatic amputation of the left 
leg and lacerated wounds of the right elbow ana hand were 
“evident. After the administration of 2000 cc of blood and 
1 unit of plasma, the traumatic amputation of the left leg 
was completed at operation. The patient died on the operat- 
om table at 1500 hours, 1 April 1944. (See autopsy protocol 
94 . oe % 


182nd In- 
fantry, Americal Division, was in a slit trench 
covering a bazooke man in front when & Japanese knee mortar 
shell burst in the trench at 0830 hours, 11 March 1944. 

Both legs were blown off below the knees as well as the left 
arm and a portion of the right buttocks. He received ¢ 
units of plasma, remained rational and reached the jist Port- 
able Surgical Hospital with comparatively little bleeding. 


. 


Case 6. 
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At operation the partial amputation of the arm was completed. 
and the other wounds were debrided. He died at 1300 hours, 
ll March 1944 of shock and hemorrhage. 


Case 7. Qxmppeaass 6 2nd infantry, 
Americal Division, while in a foxhole on Hill 260, 
was wounded by a Japanese knee mortar shell which burst in 
the foxhole. The aid men had difficulty in reaching him and 
5 hours elapsed before he could be removed. At the 3lst Por- 
table Surgical Hospital shock was apparent and resulted from 
compound fractures of the right femur and leg, and severe 
wounds of the right arm, chest, and pelvis. After a plasma 
transfusion a Steinmann pin was inserted in the distal end 
of the femur and the lower leg amputated. The patient did 
not survive the operation, however, and died at 1350 hours, 
13 March 1944. Autopsy showed multiple perforating wounds 
of the right thigh and a compound fracture of the femur. The 
right lower leg had been amputated at the junction of the 
upper and middle thirds, and a compound fracture of the bones 
of the left foot and deep lacerations of the scrotum, chest 
wall and medial aspect of the thigh were present. The ab- 
dominal and thoracic cavities were negative. Death was at- 
tributed to shock and hemorrhage. 


Cesc 8. a 17 ner. , 

37th Division, while driving a vehicle along a jungle 
trail was struck by fragments of a Japanese mortar shell which 
burst in a tree at a distance of 25 feet. He’ was wounded at 
1030 hours, 9 March 1944, and taken at once to the 2ist Evac- 
uation Hospital. Severe multiple wounds of the right thigh 
and buttocks involving the perineum and scrotum were discover- 
ed. The sciatic nerve lad been transected. After appropri- 
ate shock therapy the wounds were debrided and the patient was 
given a prophylactic injection of 5000 units of gas gangrene 
anti-toxin. Immediately after a diagnosis of gas gangrene 
had been established, multiple incisions were made in affect- 
ed areas in the right groin and thigh. The patient expired 
at 2045 hours, 10 March 1944, approximately 30 minutes after 
the termination of the operation. Death was ascribed to gas 
gangrene infection. 


g- Comment on Treatment of the Wounded 


Perhaps never in the history of jungle warfare - 
were professional talent and medical facilities so excellent 
and routes of evacuation so favorable as in this campaign. 
Hence, the care of the wounded did achieve a very high standard. 
That this was accomplished is evidenced by the foregoing des- 
cription of the treatment of all those who were wounded in 
action and died later. 


The first aid treatment was prompt and efficient. 
Great credit should be given to the aid men who fearlessly 
exposed themselves, and high approbation to the many who were 
killed in order that their comrades might live. Plasma was 
given promptly and in large quantities. Hemorrhage was ef- 
ficiently controlled in all patients with only two exceptions. 
Both of these patients bled to death from traumatic amputa- 
tions of the foot. Bleeding had ceased while the patient 
was at rest, but began anew during transportation. These 
patients might have been saved by the use of a tourniquet. | 
Considerable criticism was heard, because sucking wounds of 
the chest were not tightly sealed by the adequate use of ad- 
hesive. However, no patient was known to have died because 
of this. pei nit alee 


* 


The division medical services were adequately 
staffed to care for the type of Surgery they were expected 
to do. Lost of the major surgery was done at the Zist 
uvacuation Hospital, bécause of its proximity to the front. * 
The clearing statious and portable surgical hospitals were 
usually passed by in order to save time in the case of the 
seriously wounded. liinor surgery was done in the clearing 
stations. One clearing station sutured approximately fifty 
Superficial wounds and cotained. primary healing in all. © 
This was done as a trial and no untoward’ results ensued as 
the procedure wes limited strictly to superficial fresh 
wounds. While two portable surgical hospitals were avail- 
able, they were not necessary in this Campaign. A few 
patients who underwent operation at these hospitals were 
transferred immediately or shortly after operation before 
recovering from shock. This factor may have contributed 
to a fatal termination in some instances. Rapid evacuation 
of patients to the hospitals was possible, because of excel- 
lent roads and more than 80 per cent of all patients reached 
the hospital within three hours. . 


The 2lst svacuation Hospital was steffed with well 
qualified specialists and no patient here failed to achieve 
adequate specialized care. The value of a neurosurgeon at 
the front is frequently a disputed point. In island war- 
tare, unless a competent surgeon is assigned locally the pat- . 
ient may have to be evacuated for a distance of hundreds of 
miles. Hence, the various specialists should be available 
if possible on the island where combat occurs. Especially 
is the thoracic surgeon of great value at the front, if the 
lives of these patients are to be saved. The chief defic- 
iency in the ranks of the specialists is the lack of adequate- 
ily qualified anesthetists. One such anesthetist was available 
at the 2lst ivacuation Hospital, but when faced with the pro- 
blem of enesthetizing eight patients simulteneously, his 
problem was insurmountable. AS is the case so frequently it 
was impossible to determine which deaths to attribute to im- - 
proper anesthesia. Good anesthesia is of first importance 
in dealing with wounds which require major surgical procedures 
in the presence of impending shock. 


Plaswa was used in large quantities in the hospitals. 
&S well as in the forward areas. Blood transfusions were 
more liberally used in this campaign than in any other in the 
south Pacific. Over 400 transfusions were given in the 2ist 
_ avacuetion Hospital with only three reactions. Blood loss 
was usually great and very large quentities of blood.were re- 
quired to restore blood volume. Blood counts and hemoglobin 
determinations revealed these huge blood deficits and further 
confirmation was frequently obtained at postmortem. All 
blood was donated by troops on the island and furnished from 


@ blood bank maintained at the hospital. : 


| Professional care of the wounded excellent 
and even the unavoidable errors of judgment incident to war 
surgery were at a minimuu. There were four patients who 
died of gas gangrene infections, but only one death could be 
_ attributed to an error of surgical judgment. In this in- 
Stance closure of the wound by suture was responsible. ‘There 
were no deaths due directly to compound fractures of the ex=-. 
_ tremities. Only three patients died in the rear echelon. aia 


f 
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The total mortality among 2,015 treated wounded was 3.7 per 
cent. The total mortality among 1,788 treated in hospitals 
was 5.1 per cent. The total operative mortality was 3.5 per 
cent. ; 


A screened operating room in a clearing station. 
Note excellent sterile technique. 


- 
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Fig.77 (a): The jeep ambulance carrying three litters 
is well adapted for use over jungle trails. 
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Fig.77 (b): ae and aifficult litter Virries con- 
tributed to some deaths. 
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7. MORBID ANATOMY 


The study of morbid anatomy in battle casualties is 
limited by the facilities® and the personnel available as 
well as the circumstances of battle. In the tropics it is 
still further limited by the number of dead which must be 
studied before decomposition, which occurs early. 


This report includes 395 dead on which 104 post- 
mortem examinations were performed. Explanation for the 
relative small number of autopsies is two-fold. First, 
the assigned pathologist was on detached service at Bougain- 
ville for less than one-half of the period covered in this 
study. Second, many deaths occurred on patrol or in areas 
which remained under enemy fire, and the bodies were not re- 
covered until decomposition had ensued and consequently ex- 
aminations were omitted. 


All autopsies were performed at Bougainville except 
in three instances in which death occurred in hospitals in 
the rear echelon. Allied dead numbered ninety nine of 
which nineteen were Fijian Scouts and their New Zealand Of- 
ficers. Five Japanese bodies were examined to makg the 
total of 104. ' 


The completeness of the postmortem examinations was 
determined by the circumstances, such as the condition of 
the body, whether the cause of death was obvious and the nun- 
ber of bodies awaiting autopsy (largest number was 26 on one 
afternoon). Every effort was made to determine the cause 
of death and to record the gross effects of the missile, its 
wounds of entrance and exit and its effects on tissues and 
organs. 


The wounds of entrance responsible for death are 
shown in Figs. 78 and 79. In the case of multiple wounds, 
whenever it was possible to decide which of two or more were 
responsible for death, the wound which caused instantaneous 
death, was recorded. Missiles entering the body in the 
lateral plane are indicated at the extreme edge of the pro- 
file diagram. Although the number of wounds is small, this 


* Facilities for postmortem examination were courteously pro- 
vided by the 2lst Evacuation Hospital. The morgue, a screen- 
_ed storage tent with a concrete floor, running water and elec- 
tric lights exceeded expectations for a combat zone. The: 
tent was surrounded by a six foot canvas wall which helped to 
isolate it from the hospital wards. Vehicles could reach 

the area without driving past the ward installations. Tech-. 
nicians to assist with the work were detailed by the 2lst 
Evacuation and the 52nd Field Hospitals. A stenographer and 
photographer recorded all significant wounds and photographed 
all recovered missiles, fragments, or foreign bodies. When 
identification of fragments was difficult, they were taken to 
the Ordwance Section of the XIV Corps for expert opinion. 

The Cemetery and Graves Registration Office were conveniently 
located near the hospital and all dead as they were received 
at the cemetery were transferred to the morgue for examination. 
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diagram may give some indication of the number of lives 
which might possibly be saved by protective armour. 4 
recently devised armour chest plate* (9" x 8") covers a 


square outlined by the sternal notch above, the xiphoid 


process below and the nipples laterally. Such 4 plate 
could possibly have prevented perforations of the chest 
cavity in sixteen of these chest wounds (59 per cent) 

illustrated in the anterior view. A central abdominal 


armour plate (&" x 6") could possibly have prevented 4 of 


the seven fatal perforatioius of the peritoneal cavity. 


- 


a review of body armour as a protection against missiles. 
Bull. W.B., Page 81. 
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MORTAL WOUNDS OF ENTRANCE 
IN 104 AUTOPSIES 
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MORTAL WOUNDS OF ENTRANCE 
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&. Morbid Anatomy of Wounds by Region 


The autopsied dead were classified under anatomical 
regions according to the location of the wound considered re- 
sponsible for death. In many instances multiple wounds were 
present. for this reason it was necessary to reserve the 
classification "Multiple Wounds" for those cases in which two 
or more wounds could have been responsible tor death. There 
were 104 postmortem examinations, sixty eight of these dead 
were killed instantly and thirty six were wounded in action 
and died later. 


(1) Head. In this study twenty six (25 per cent) 
of the autopsied dead sustained fatal head wounds, ‘twenty of 
these were killed instantly and six were wounded and died 
later. Characteristic of this group was the extent and mag- 
nitude of the fragmentation of the skull found at autopsy. 
sxtensive comminution of the vault with radiating basal frac- 
ture lines was almost invariably present in these compound 
fractures. indriven bone splinters were common. The ac- 

* companying severe laceration, herniation or avulsion of the 
brain was obviously the cause of death in all head cases. 
None of the four patients on whom operation was undertaken 
survived longer than forty eight hours. In three of these 
an apparently hopeless prognosis existed from the time of 
injury. 


(2) Thorax. There were thirty two (30.8 per cent) 
deaths from thoracic wounds, and of this number twenty three 
died instantly. Almost half (40.2 per cent) of all deaths 
resulted from a combination of thoracic and thoracico-abdom- 
inal wounds. Remarkable to note was the widespread des- 
truction produced by high velocity bullets. Gross damage 
or "blast effect" in the opposite lung by such missiles was 
clearly demonstrated in six instances and later confirmed by 
microscopic sections. In two such cases death was attri- 
buted to cardiac failure and in these right ventricular dila- 
tation was found. it was suggested that the blast injury ~« 
may have produced a partial obstruction of the pulmonary cir- 
culation. the rapid administration of intravenous fluids 
may have contributed to the cardiac dilatation. 


Laceration of the lung by perforating or pene- 
trating missiles was present in all cases. The left lung 
was involved in fifteen cases, the right in nine and in eight 
instances bilateral lesions were present. Injury to the lung 
alone resulting in massive unilateral hemothorax caused death 
in thirteen cases. It was not uncommon to find three to four 
liters of blood in the pleural cavity. Seven of these SS. 
patients survived to undergo operation, the others died in- ss 

stantly. The size of the various external chest wall wounds : 
' pore no relation to the amount of underlying damage. Partic- - 
‘ularly striking were the small external wounds of the high 


. velocity bullet which were so frequently accompanied by ex- a 
* am tensive laceration and destruction of intrathoracic structures. — 
The lower velocity fragments of explosive shells and bombs aS 


a rule produced more extensive external defects. Indriven == 
bone (rib) fragments were common. With the exception of Case — 
36, in which a metal button was removed, no foreign material 
-. was recovered. “taal le 


> 
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In order of frequency, perforation or lacer- 
ation of the intrathoracic structures occurred as follows: 
heart, eight; aorta, five; pulmonary artery, four; and trachea 
and esophagus two. The thoracic cord was transected in ’ 
three cases, and the cervical cord in one. Wounds of the 
heart and great vessels were found in approximately 50 per ae: 
cent of these cases. lemorrhage was the cause of death in 
85 per cent of thorax wounds. 


. (3) Thoracico-Abdominal Wounds: ifuitiple lesions 
of the abdominel and thoracic cavities in the same individual | 
accounted for sixteen (15.4 per cent) deaths. Only those 

_ @ases in which one missile was responsible for the combined — 


ee injury are included in this group. The wound of entry was 
ee through the thoracic wall in twelve of the sixteen cases. 
ee Nine were killéd instantly and the remaining seven underwent 


Operation and died leter. Four patients had thoracotomy, two 
laparotomy, and one had both laparotomy and thoracotomy. Five 
of these patients died within twenty four hours from hemorr- 
hage and shock, one after eight days from secondary hemorrhage 
and one (Case 68) after six days from cardio-respiratory 
failure. 


The ‘cause of death in fifteen of the sixteen 
cases was hemorrhage and shock, hemothorax and hemoperitoneum 
being ftequently combined. The lung was injured in all cases, 
the heart perforated in one, the thoracic aorta in one and the 
abdominal aorta in another. The abdominal organs injured in 
order of frequency were liver, spleen, hollow viscus, kidney 
and pancreas. 


(4) Abdomen. There were twelve (11.5 per cent) 
fatal abdominal wounds. Death resulted from hemorrhage in 
five of the six patients who died instantly, and in the sixth 
patient was due to’shock from evisceration. Of the six 
patients who had laparotomy none lived longer than four days 
following’ operation. In these cases death was attributed to 
hemorrhage in one, to paralylic ileus ana uremia in one (Case e 
S84), and to peritonitis in four. | 


Multiple lesions were usually present. in 
order of frequency the abdominal organs injured were as follows: — 
jejunum, ileum, transverse colon, and rectum, eleven; major 
vessels, five; kidneys, four; liver,two; pancreas, two; and 
Spleen, one. Fractures of the vertebral bodies were found in 
four instances. Damage to the spinal cord occurred in one 
case and to the cauda equina in another. 


? (5) Lower Extremities. ~ Wounds of the lower ex- . 
tremities were responsible for ten (9.6 per cent) deaths. 
Hemorrhage from the femoral artery accountea for death in the 
four soldiers who died instantly. In the others, both Japan- 
ese and about whom little is known, aeath apparently resulted 


= from shock associated with severe compound fractures of the - 
femur. Six patients were wounded and died leter; four of 

_ this group underwent operation. Gas gangrene accounted for 

death in three (two Japanese and one American) patients, hem-- 


-orrhege in two, and uremia in one. 
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; (6) Multiple Wounds. Under this heading are 
classified those cases in which two or more wounds could 
have been the cause of death. In the six who died instant- 
ly, the following wound distribution was present: head and 
abdomen, two; head, thorax, and abdomen, one; thorax and 
multiple fractures of the femur, and extensive multiple 
wounds, one; and head with multiple fractures of the femur 
and tibia and fibula, one. In all cases, the immediate 
cause of death was hemorrhage, extensive brain damage or 
shock or a combination of these three. 


| There were two patients who had undergone 
operative procedures. One who sustained a traumatic ampu- 
tation of the leg and multiple wounds and fractures, died 
from shock within ten hours. The second patient died from 
gas gangrene after forty eight hours following fracture of 
the femur and other extensive wounds. 


(7) Summary 


(a) .1. Hemorrhage frequently occult, is the 
most common cause of death. 


2. ixtensive brain damage is the second 
most common cause of death. 


. 3. It is impossible to determine with 
accuracy the causative missile irom the appearance of a wound. 


4. The extent of the underlying structural 
damage bears no constant relationship to the size of the 
wound of entrance or exit. 


5. Foreign material, except for the wound- 
ing missile is seldom found. 


6. Contralateral brain and lung damage 
from high velocity missiles is ea frequent finding. Blast 
effect on the contralateral lung may result in sequelae fur- 
ther impairing the pulmonary circulation. 


- High velocity missiles striking large 


~ blood vessels otis organs usually produces an explosive 
effect rather than « perforation. 


(ob) Causes of Death in 104 autopsies.. 


Hemorrhage | 57 54.8% | 
Brain or Spinal Cord Damage 27 2050: 
Shock not due to hemorrhage 5 4.9 
Peritonitis ; mi doe 3.9 
Gas Gangrene 4 3.9 
Cardiac Failure Ss 1.9 

| Uremia ae 2 sa 
Pulmonary Hdema- i 5 J 
Puluonary zmbolus™ =. 1 9 

. @ with sepsis "= hea 3 
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b. Morbid Anatomy of Wounds by Weapon 
(1) Wounds Caused by Rifle 


The rifle was the weapon responsible for 
death in slightly less than half (42.3 per cent) of the 
autopsied cases. Table I shows the anatomical distribution 
of wounds among those killed by rifle fire. 


TABLE I 


Killed Died Japanese U.o. 
Instantly Leter Weapons Weapons Total 


as 


Head 12 3 13 2 

Abdomen Thorax 1 3 4 <) k 

Thorax 12 5 15 2 17 

Abdomen 2 i 3 e) 3 

Lower sxtremity 3 0 1 2 3 
; 1 2 e) 


ae 1 oa 


(a) Head. Head wounds produced by rifle fire 
were characterized Without exception by extensive destruction 
of the brain and skull. Laceration, massive herniation or 
total absence of large portions of the brain were the usual 
findings. Large areas of boney skull and scalp were fre- 
quently avulsed with shattering or widespread comminution of 
the residual portions of the skull. Oftimes bone fragments 
were driven deep into the brain tissue. fPerforating skull 
wounds were more common than gutter wounds. Freguently long 
stellate fracture lines radiated across the base of the skull. . 
Extensive damage was sometimes observed in one hemisphere of 
the brain, when the traversing missile tract lay entirely in 
the opposite hemisphere. All these rindings were interpre- 
ted as additional evidence in support of the modern hy potheses* 
of wound production by high velocity missiles. 


There are no features present to distin- 
guish the wounds produced by the Japanese rifle from those 
produced by our own rifle, nor are there any dissimiler find- 
ings in the wounds of those killed instantly and those who 


were wounded and died leter. Perforating wounds completely 
- traversing the skull are recorded frequently by the Japanese 
+25 caliber bullet 


at varying distances from ten feet to 150 


eh 
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Perforation of the U.S.helmet by enemy 
rifle fire was found in six instances. The maximum re- 
corded distance at which this occurred was 100 yards. A 
sample of the sizes of the entrance and exit wounds of the 
head produced by the Japanese rifle at various distances 
follows: 0.6 and 1.2 cm. at 150 yards, 2.5 and 3 cm. at 
100 yards, 0.5 and 1.2 cm. at 20 yards, and 3.7 and &.7 cm. 
at 15 yards. 


(b) Thorax. Fairly typical of extensive 
thoracic damage caused by the .25 caliber Japanese rifle 
bullet is Case 40. This soldier was struck in the chest 
at moderately close range. The entrance wound was situ- 
ated in the seventh posterior intercostal space, and the 
exit wound over the clavicle. All ribs from fourth to 
eighth inclusive were fractured in addition to the clavicle. 
The upper and lower lobes were severely lacerated and 4 
massive hemothorax was present. 


Massive intrathoracic hemorrhage was the 
immediate cause of death in all those killed instantly, and 
in two patients who were wounded and died a few hours later. 
Transection of the spinal cord with fracture of vertebra 
was present in four instances. In two of these death oc- 
curred immediately, and in both cases massive hemothorax 
was found. In one of the other two cases, death occurred 
in twenty four hours associated with terminal hyperthermia, 
and in the other after on month following an extensive en- 
pyema complicated by a broncho-pleural fistula. 


All rifle wounds of the chest were with 
two exceptions complete perforating through and through 
wounds. In both of these instances the enemy .25 caliber 
bullet failed to perforate the thorax at a distance of 
twenty five yards. 


Sizes of known wounds of entrance and 
exit at various ranges are shown in Table II. 


TABLE II 
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RIFLE WOUNDS 
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Distence| Say 5 a 80-: - B 8O 90 ° ae ae 
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wksvencs | 6 ees 2.8 0.5358. (OS 016 (06 Bs: 0.5 
Wound ( cm) 7 se 

Exit Ses Fb 5.7 3.8x dee ee es 2.5 
Wound ( cm.) 2.5 eee | 
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(c) Thorax and Abdomen. The terrific force 
of the .25 caliber Japanese rifle bullet fired at moderately 
close range (twenty five yards or less) is well demonstrated 
by the great number of structures and organs injured when 
the thorax and abdomen is traversed by the same missile. 
Structures perforeted in each of four illustrative ‘cases are 


_ listed here: Case 67, anterior chest wall, upper left lobe, 


left ventricle, right ventricle, right lower lobe, diaphragm, 
liver, lateral chest wall; Case 71, abdominal well, jejunun, 
ileum, transverse colon, liver, diaphragm, lower right lobe, 
chest wall; Case 68, chest wall, lung, diaphragm, colon, 
spleen, kidney; Case 69, left elbow (fracture of humerus), 
chest well, both lobes of left lung, diaphragm, spleen, kid- 
ney, chest wall. The latter patient lived eight deys and 
died of secondary hemorrhage from lung and spleen. Death 

in the third case occurred on the following dey and resulted 
from cardio-respiratory failure. In the first two cases 
massive hemothorax and hemoperitoneum were present at autopsy. 


(d) Abdomen. The powerful disruptive effect 
of the rifle bullet on various abdominal structures can be 
appreciated best by enumerating its destructive effects in 
the individual case. Three patients were struck in the ab- 
domen by Japanese rifle bullets at distances of twenty yards, 
seventy five yards and at an unknown distance. Respective- 
ly, their important injuries were; in Case 77, fracture of 
the ileum and sacrum, perforation of the rectum, and massive 
hemoperitoneum; in Case 78, fracture of the rib and vertebre, 
extensive lacerations of the liver, kidney, and transverse 
colon and hemoperitoneum; in Case 61, extensive lacerations 
of the kidney and liver with hemoperitoneun. Common to all 
these cases and characteristic in the wounds of the solid 
Olgans in the kidney, liver, and spleen was the widespread 
“shattering” and fragmentation produced by the explosive 
effect of the missile in its passage. 


(e) Lower Extremity. A Fijien soldier (Case 
87) was struck in the groin by an enemy rifle bullet which 
severed the femoral artery and vein. He died within a few 
minutes from exsanguination. A Japanese soldier (Case 8&9) 
Sustained e severe compound comminuted fracture of the mid- 
dle third of the femur and died from shock several hours 
later despite therapy. Cursory examination of the decom- 
posed body of another Japanese soldier (Case 90) revealed 
an extensive comminuted compound fracture of the femur with 
a very large wound of exit (16.6 x 13.9 cm.), but with in- 
tact femoral vessels. In these last two cases, death ap- 
parently resulted from severe shock without significant 
concomitant hemorrhage. 


(f) Multiple. Two patients sustained mul- 
tiple rifle wounds. One of these (Case 101) died instantly, 
the other (Case 103) died two days later from peritonitis 
and gas gangrene. 


(2) Mortars end Grenade Discharges. 


: Mortar fire accounted for death in approxi- 
mately one fourth (23.1 per cent) of the autopsied cases. 
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The anatomical distribution of wounds among those killed 
by this weapon is shown in Table III. 


TABLE III 


hilled Died Japanese U.s. 
Instantly Later Weapons Weapons Total 


Head 4 2 3 3 6 
Abdomen Thorax 2 2 4 9) 4 
Thorax 5 1 4 2 6 
Abdomen 1 2 2 1 3 
Lower Extremity @) 4 2 fe S. 4 
Multiple 1 @) y E O 1 
Total 13 11 16 g 2k 


It is interesting to observe that the im- 
mediate lethal effect of the low velocity mortar fragment 
is appreciably less than that of the high velocity rifle 
bullet. Only slightly more than half of the autopsied 
dead, wounded by the mortar, died instantly; whereas, two- 
thirds of all autopsied cases struck by rifle bullets were 
killed instantly. 

In cases in which perforation of the skull 
occurred, the size of the skull wounds and distance from 
the burst are known in three. At twenty five yards a 
fragment (3 x 1 x 0.8 om.) of a U.S. 90 mm. shell perfor- 
' ated the skull and resulted in death two hours later from 
the extensive brain damage (Case 12). 4he entrance wound 
in this case measured 2.5 cm. in diameter. AU.S. 90 mm. 
shell exploding at a distance of twenty yards produced a 
large gutter wound in the skull measuring 60.2 x 1.8 cm. 
(Case 3). Death followed in three hours. A small metal 
fragment (20 x 4 x 1 mm.) was recovered from the. inner table 
of the skull. In the third instance (Case 26) a soldier. 
was struck by a fragment from a Japanese 90 mu. shell at a 
distance of seven yards. An entrance wound of 2.5 x 0.5 
cm. was produced. This soldier expired after twelve hours 
from the cerebral injury. 


A fairly characteristic feature of mortar 
wounds of the thorax was the extraordinary extent of the 
defect identified as the wound of entrance. For example, 

@ Fijian soldier (Case 29) was killed instantly by a U.S. 
90 mm. shell which burst twenty yards away. sven from 
that distance the fragwent completely traversed the thorax’ 
and produced a wound of entrance 8.2 x 6.8 cm., and a wound 
of exit 20 x 12.5 cm. In another instance (Case 46) en en- 
trance wound defect over the region of the scapula measuring 
20 x 10 cm., was produced by a fragment of a 90 mm. Japanese 
Shell bursting at a distance of twenty yards. On 
the other hand a mortar fragment in its greatest dimension 
measuring a little more than 1.0 cm., caused death from in- 
trathoracic hemorrhage (Case 48). This fragment originated — 
from an enemy 90 mm. shell burst at ten yards. The wound 


” 


of entrance in this case measured only 1.5 cm. One 

patient (Case 51) survived for a period of three days 
following severe chest injuries resulting from the ex- 
plosion of a U.S.4.2 mortar shell at a distance of three , 
yards. 


In the abdomen. extensive laceration of mul- 
tiple orgens and structures was frequently observed. 
Death in these if immediate, resulted from hemorrhage and 
shock. Two patients surviving for three and five days 
respectively after laparotomy died of peritonitis. The 
first patient (Case 83) was struck in the abdomen by a frag- 
ment of an enemy 90 mm. mortar shell et 4 distance of twenty 
five yards. Multiple perforations of the jejunum and colon 
resulted but unfortunately the jejunal lacerations were over- 
looked at operation. The second patient (Case 84) was 
wounded by the burst of a 4.2 U.S. mortar shell at a dis- 
tance of three yards. The largest external defect in this 
case was an entrance wound measuring lO x 5 cm. over the re- 
gion of the right iliac crest. -Laceration of the right 
kidney and cauda egquina, and a large retroperitoneal hema- 
toma were found at operation. 


There were four autopsied dead who had sus- 
tained lower extremity wounds only. One of these deaths 
might have been prevented. In this case a soldiers foot 
was blown off by the point-blank burst of an enemy shell 
(Case 91). svacuation of this patient was effected at 
night twenty four hours later. In the process of trans- — 
portation by litter and unknown to the aid men, delayed 
hemorrhage occurred and the soldier expired. In another 
case (Case 93) amputation was performed one day after in- 
jury, because of dawaged blood supply to the extremity. 
This patient died five days later with uremia, the cause 
of which was unknown. A U.S. 81 um. "short" exploded be- 
tween the legs of a soldier (Case 94) wno lived thereafter 
for six hours. Traumatic amputations of both lower ex- 
tremities resulted, the left thigh and right leg at the 
level of their upper thirds. A Japanese soldier (Case 96) 
died of gas gengrene four days after being wounded. The 
femoral vessels were intact but thrombosed and the femur was 
not fractured. In this instance the wound on the medial 
surface of the thigh measured 17 x 16.2 cn. 


Two small external wounds resulted from the > 
explosion of a 90 mm. Japanese mortar shell at a distance 
of two yards in a patient (Case 99) who survived only a few 
hours. One wound over the parietal region measuring only 
1.5 cm. in diameter had resulted in extensive intracranial 
injury and hemorrhage. The liver and right kidney were 
extensively lacerated and a massive hemoperitoneum was pre- 
sent. This was the only case listed under "Multiple 

‘’ Wounds" by mortar fire. ice 


(3) Machine Gun. The only distinguishing 
feature between rifle and machine gun wounds is that the 
latter are more often multiple. In all other respects —. 
wounds produced by rifle and machine gun bullets of like. 

= caliber and muzzle velocity are identical. There were 
we twenty six separate wounds in these thirteen dead. — 
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Grouped anatomically the wounds responsible for death were 
divided as follows: head two, thorax four, thorax-abdomen 
five, and abdomen four. sleven were killed by enemy wea- 
pons and two by our own weapons. Hight of the thirteen 
autopsied were killed instantly, with one exception the re- 
maining wounded died within a few hours. Two of the dead 
‘were struck by .25 caliber bullets at distances of 150 yards, 
this being the maximum range recorded. In one of these 
(Case 27) a perforation of the thorax resulted, the entrance 
wound of which measured 2 cm. and the exit wound 3 x 1.5 cm. 
In the other (Case 5) a larger gutter wound of the skull was 
found measuring 6.5 x 2.5 cm. 


(4) Grenades. The grenade produced death in seven 
(6.1 per cent) of the autopsied cases. Four of these deaths 
resulted from the*U.S.Grenade, and three from the Japanese. © 
The anatomical distribution of fatal wounds among the autop- 
Sied dead was; abdomen and thorax, two; thorax, one; abdomen, 
two; lower extremity, one; and multiple, one. With one ex- 
ception all patients wounded by grenades had multiple wounds. 
This soldier (Case 92) while on guard tripped the wire of a 
U.S.grenade booby trap and was struck in the buttock by a 
single fragment. He died six days later from gas gangrene. 
A U.S. grenade exploded in the hand of an American soldier 
(Case 85) returning from patrol. Multiple abdominal organs 
and intestinal loops were perforated. Despite laparotomy 
and supportive treatment, this patient died on the following 
day. Multiple wounds and massive intrathoracic hemorrhage 
were found.in two soldiers whose deaths resulted from point- 
blank bursts of our own grenades. In one instance (Case 98) 
a soldier returning to his own foxhole was mistaken for the 
enemy and in the other (Case 64) an unexplained expiosion 
occurred in the pocket of a soldier returning from patrol. 
Three deaths resulted from point-blank explosions of Japan- 
ese hand grenades, and in all instances multiple wounding 
was present. The cause of death was intrathoracic hemorr- 
“hage in the two cases in which death was instenteneous. In 
the other case the patient died efter twelve days from gen- 
eralized suppurative peritonitis due to evisceration follow- 
ing laparotomy. The grenade fragments did not perforate 
the abdominal cavity. No conclusions can be drawn from 
these dead as to different effects of the Japanese and U.S. 
grenades. 


(5) Artillery. Of the six autopsied dead by 
ertillery fire, rour were killed instantly by our own wee- 
pons. ‘iwo of these dead (Cases 9 and 16) sustained severe 
head wounds from 75 mm. shell bursts et distances of five 
and twelve yards respectively. in the other two cases — 
death resulted from extensive thoracic wounds, produced in 
one (Case 34) by a 37 mm. enemy shell burst at three yards 
and in the other (Case 42) by a U.S. shell of unknown cali- 
ber at a distance of five yards. One patient (Case 13) 
was Killed instantly and anotirer (Case 57) lived for only 
ea few hours following the explosion of a Japanese shell 
(probably 15 em.) at distances of less than two yards. 
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(6) Land Mines. That the U.S. land mine is a 
most deadly weapon is convincingly demonstrated by the autop- 
sy findings in seven cases. wach of these dead had many 
wounds, and all were killed instantly except two. One of 
the two who survived the initial blast was a Japanese sol- 
dier (Case 95). His death later in an American hospital 
was due to gas gangrene. The other was an American soldier 
(Case 104) who lived a little more than six hours and died 
from siuock,. The postmortem findings in this instance well 
illustrate the multiplicity of wounds found. The soldier 
sustained a traumatic amputation of the foot and thirteen 
penetrating wounds. Present also were compound comminutea 
fractures or the patella, internal malleolus of the tibia, 
sacrum and ulna. 


Other examples of the extreme degree of 
trauma caused by these land mines is seen in the cases of 
five soldiers who were killed instantly. aA striking il- 
lustration is that of a soldier (Case 102) in whem avulsion 
of the right and left trontal lobes and part of the right 
“parietal lobe occurred with destruction of the orbit, fron- 
tal bone and an area of skull measuring 1U x Oo cn. In 
addition compound fractures of the tibia (bilateral), rib- 
ula, femur, ulna, and mandible were present. Altogether 
there were eighteen, widely distributed, perforating and 
penetrating wounds. One other case will suffice to il- 
lustrate the lethal effect of this we&épon. Postmortem 
examination showed seven penetrating and perforating wounds 
(Case 100). <A fragment passed thru the skull fracturing 
the waxilla, zygoma, and temporal bones, end then made its 
exit through the fronto-temporal region. In its course 
the missile-destroyed the right frontal lobe. Another 
fragment entered the abdomen, severed or perforated the 
pylorus, duodenum, jejunum, and smell intestine mesentery, 
end finally locged in the bifurcation of the aorta. The 
peritoneal cavity was filled with blood, the brachial 
plexus wes severed and there were numerous other wounds 
of the thoracic and abdominal walls and thigh. 


In all these instances it is assumed that 


the victim either stepped directly on the mine or was in- 
jured at close range by having tripped a mine wire. 
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CASE A 

ae lo4th Inf., while walking 
through thick jungle towards our lines returning from patrol, 
was mistaken for the enemy and shot through the head with an 
N-1 rifle at a distance of 30 yards by a fellow soldier. He 
was wearing a helmet when struck and this was perforated. in 

the front and back. Qi was killed instantly at 170U hours 
1 April 1944. 


uxamination revealed a perforating wound of the skull. The 
bullet produced a wound of entrance (3 cm. in diameter) through 
the left orbit and a wound of exit (2.5 cm. in diameter) at 

the junction of the parietal and occipital bones. Comminution 
of the cranial vault with diffuse disruption of the brain was 
oresent. 


The photograph demonstrates the widespreaa destruction of the 
cranial vault and orain. (scalp retracted). 


CASE 2 

lst Bn., FIR (Fijian), while 
ol was Standing behind a tree when struck by 4 .25 
caliber Japanese bullet fired from a distance of 2U yards. 
he was killed instantly on 31 March 1944. 


ixamination revealed a perforating wound of the head. The 
entrance wound (0.5 cm. in diameter) was situated over the 
lateral border of the right supra-orbital ridge and the exit 
wound (1.2 em. in diameter) over the occipital bone. 


CASE 


7 3rd Bn. FIR (Fijian, while on patrol 
was standing digging a foxhole when struck. by a fragment from 
a U.S.90 mm shell. The shell exploded on the ground at 2v 
‘yards distance. He was wounded at 1700 hours, 30 March 1944, 
and died 3 hours later in the hospital. Death was attribu- 
ted to severe brain damage. 


sxeminetion revealed a gutter wound (6.2 x 1.8 cm.) in the 
right frontal region. A stellate fracture involved the vauit 
of the skull. The fragment coursed obliquely through the 
right cerebral hemisphere to the posterior aspect of the left 
parietal lobe. a metallic fragment (20 x4 x4 mn.) was re- 
covered at this point and was found to be partially imbedded 
in the inner table. 


The photographs illustrate the extensive Trracture of the skuil 
and the recovered fragment. 


CASE 4 


nae 129th Inf., crouching 
behind a tree stump stood to throw a hand grenade ang was 


struck in the head by 4 .25 caliber Japanese bullet fired 
from a distance of 1U feet; he was wearing a helmet which was 
perforated on the left side. Q9ygpwas killea instantly 
at 0930 hours, 24 March 1944. ) 


Cursory examination* revealed a perforating wound of the leit 


* On this afternoon twenty six bodies were received and since 
time did not permit e complete examination of all cesses, some 
of these in which the cause of death was obvious receivea only 
cursory examinations. 
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side of the skull. The entrance wound involved the left 
orbit. The exit wound was found over the left parieto- 
occipital region. . Brain tissue exuded from both openings. 
The cranial vault was severely comminuted ana the left cere- 
bral hemisphere destroyed. | 
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CASE ; . 

FIR (Fijian), while on patrol peered 
over a ridge and was struck in the head by a .25 caliber 
Japanese machine gun bullet fired from a distance of 150 
yards. He was killed instantly at 1000 hours, 26 March 
1944. After death from the head wound, he was struck 
again in the chest by a fragment from an artillery shell. 


Examinetion revealed a gutter wound (6.5 x 2.5 cm.) in the 
center of the forehead, a portion of the frontal bone had 
been blown away. Fracture lines radiated through the 
temporal, parietal, and occipital bones. Both frontals 
and the right temporal lobes were lacerated. A bullet was 
recovered from the right temporal fossa. The chest was 
penetrated by a shell fragment entering through 4 wound 

(10 x 5.6 cm.) in the left 7th and 8th intercostal spaces 
in the anterior axillary line. In its course the frag- 
ment fractured the 8, 9, 10, and llth ribs, lacerated the 
left lower lobe, the upper and lower right lobes, fractured 
and perforated the bodies of the 7th and 8th dorsal verte- 
brae, transected the spinal cord and fractured the 3rd, 4th 
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5th and 6th ribs at the costovertebral junctions. The 
fragment was lodged in the ‘subcutaneous tissue of the right 
posterior chest wall. 


the photograph shows the two recovered fragments. 
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CASE 6 


ERTS IN 117th gngr., while lying in 
an open foxhole in a cleared area of the jungle was struck 


by fragments of a Japanese mortar shell. The shell exploded 
on the ground at a distance of 1 yard. He was killed instant- 
ly at 2015 hours, 24 March 1944. . 


Examination revealed a penetrating wound of the head. The 
entrance wound (2.5 cm. in diameter) perforated the left oc- 
cipital bone. There were severe comminution of the cranial 
vault and several fracture lines continued inferiorly through 
the base of the skull traversing the foramen ovale and cribi- 
form plate. The left occipital and temporal lobes were 
severely lacerated and small indriven bone fragments were re- 
moved from these lobes. Two metal fragments were recovered 
from the depth of an irregular laceration of the left cere- 
bellar hemisphere. The fragments measured 15 x 5 x 1 m. 
and 15 x 10 x 2 mm. 


Photographs show the extensive skull fractures and the re- 
covered fragments. 


CASE 7 


129th Inf., was lying be- 

ind a tree root and was¥struck by a Japanese .25 caliber 
bullet fired from a distance of 10 yards. He was killed in- 
stantly at 1000 hours, 24 March 1944. 


Cursory examination revealed a perforating wound of the 
skull. The entry wound traversed the right orbit and the 
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CASE & 

, 229th Inf., 37th Division, 
was standing on his bunk in an open tent in battalion head- 
guarters firing at the enemy, when struck by a .25 caliber | 
Japanese builet fired from a distance of 25 yards. Ee was 
killed instantly at 0630 hours, 24 larch 1944. 


axamination revealed a gutter wound (5 x 25 ecm.) or the 


jeft parietal region. Brain tissue exuded through the per- 
foration in his helnet. Lacerated prain tissue, portions 
of the frontal and parietal lobes, was herniated through the 
wound. Marxced subgaleal hemorrhage was present. The ecra- 
nial vault was comminuted vy stellate fractures. Both hemi- 
Spheres of the brain were extensively lacerated. 4 lmush- 


roomed .25 caliber bullet was found in the right anterior 
fossa. 


Photographs show the severe comminution of the skull (scaly 
Q 


t 
retracted). the missile was identified as a flattened .25 
caliber bullet. 


CAS 


, 164th Inf.., while on patrol in 
Cleared jungle lying in an open foxhole, was struck by a 
fragment of U.S. 75 mm. shell which fell short. The Shell 
exploded on the ground at a distance of 5 yards. he was 
killed instantly at 1600 hours on 26 March 1944. 
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CASE ll 
, Anti-Tank Co., 129th Inf., was 
crouching and moving forward in a skirmish line when struck 
by a Japanese .25 caliber bullet fired from a distance of 20 
yards. Ee wes killed instantly at 1300 hours, 24 March 1944. 


Cursory examination revealed an extensive gutter wound 15 x 
10 cm. involving the left temporal, occipital and parietal 


regions. Large portions of these bones and underlying brain 
were absent. axtensive comainution of the remaining cranial 


vault was present. : 


The photograph shows the destructive effect of the missile. 


CASE 12 
. FIR (Fijian), while on patrol 
was standing digging a foxhole when struck by a fragment of 

a U.S. 90 mm shell. The shell exploded on the ground 25 
yards distant. He was wounded at 1700 hours, 30 March 1944, 
and died 2 hours later. Death was caused by extensive brain 


damage. 


The wound of entry (2.1 cm. in diameter) in the head was 
located 2 cm. above the right tragus. Brain tissue exuded 
from this wound. the fragment perforated the temporal bone 
producing stellate fractures of the temporal and frontal 
bones. The wound tract traversed the right temporal, 
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frontal and left frontal lobes. A fragment (3 x 1 x 0.8 cm) 
was found in the left frontal lobe. axamination revealed 
additional wounds; traumwetic amputation of the left thumb, 
extensive laceration of the dorsum of the left hand and wrist 
and perforating wounds of the soft tissue of the anterior, 
right and left mid-thighs. 


One photograph shows a metal probe inserted into the wound 
of entry in the head, evident also is the extensive hand 
wound . The metal sliver recovered from the brain is shown 
in the other photograph. : 


CASE 1 

, 182nd Infantry, 
while in a covered pillbox on top of a hill was struck by 
fragments from a 150 mm Japanese shell which exploded on 
the ground 1 yard from the hole. He was killed instantly 
at 1400 hours, 26 March’ 1944. pactenie 


txamination revealed a gutter wound (15 x 5.5 cm.) of the 
left side of the neck with extensive soft tissue damage and 
transection of the external jugular vein. Another gutter 
wound (10 x 3.7 cm.) extended obliquely across the 5th and 
6th cervical vertebrae. The vertebrae were shattered. At 
autopsy the dura was opened, the cervical cord exposed and 
found intact. No foreign bodies were found. 
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CASE 14 

iz9th Infantry, was 
found dead in the 129th sector on the 24 March 1944. He 
was struck in the left arm and leg by a Japanese .25 caliber 
bullet. The head wound is believed to have been caused by 
a Japanese mortar fragment. 


Cursory examination revealed perforating wounds of the soft 
parts of the left thigh and arm. A severe penetrating wound 
through the left orbit was present as illustrated in the 
photograph. Markea comminution of the cranial vault was 
found with brain tissue exuding from the head wound. 


‘l32nd Infantry, 
was on patrol duty and had bivouaced in the open for the 
night. Luring the middle of the night he stood up to void 
and was shot by an apprehensive fellow soldier with an M-1l 
rifle at a distance of 10 yards. He was killed instantly 
at 2550 hours, 21 april 1944. 


ixamination revealed a perforating wound of the neck. The 
entrance wound (1.2 cm. in diameter) penetrated the ieft 
Submental triangle and the exit wound (12.5 x 7.5 cm.) oc- 
cupied the posterior cervical region from the 3rd to the oth 
vertebrae, The 4th and 5th vertebrae were Shattered, the 
cord was exposed and was partially severed at the same level. 
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CASE 16 


164th Inf., while on patrol 
in the jungle was lying on a slope under a tree when struck 
by a fragment of a U.S. 75 mm. shell which fell short. The 
Shell exploded in a tree 12 yards above the soldier. He 
was killed instantly at 1600 hours 26 March 1944. 


ixamination revealed a penetrating wound of the left occipital 
region 3.7 cm. in diameter. Brain tissue exuded through this 
wound. The fragment pierced the left occipital bone, left 
occipital lobe and left cerebellar hemisphere. A shell frag- 
ment was found on the inferior surface of the cerebellun. A 
linear fracture line extended across the left occipital, pari- 
etal and temporal bones. 


The fragment recovered. which is shown in the photograph measured 
6x 5's) mm. 


CASE 17 


, 129th Inf., while walking 
up @ jungle trail was struck by a Japanese .25 caliber bullet 
fired from a distance of 100 yards. He was killed instantly 
1320 hours 24 March 1944. . 


txemination revealed a perforating wound of the head. The 
wound of entrance (2.5 cm. in diameter) traversed the right 
infraorbital ridge, the exit wound (3 cm. in diameter) was 
located in the left parieto-occipital region. When the body 
was received the helmet had not been removed and brain tissue 
was extruded over its surface. ; 


The photograph shows an instrument in the, wound of entrance 
end exit.. The. perforation in the helmet, is evident. 
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by a .25 caliber bullet. The shot was fired by a Japanese 
lper at a aistance t over L5C Yaras. ne was kil led in- 
t 1s t 1500 hours 2¢ irch 1944. 
xeamination reveal a perforating wound of the head, the 
sntrance una (U.0 cm. in lamet I) Was posterior to the 
left mastoid process and the exit wound (1.2 cm. in diameter) 
t the outer canthus of the right eye. The bullet coursed in 
Superior anu anterior direction and perforatea the atles, 


n crossed the foramen marenum and severed the brain stem 


; ) wae . 17 ) . q a. 2 a) . so . : ~11 6) 
thi wer ievel oi the pons. the tract continued through 


eé of the skull, right ethmold and right orbit to the 
nt of exit. 
hotograph shows e catheter in the wound tract. 
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Cursory examination revealed a penetrating wound of the 
skull, with the wound of entrance in the left orbit. A 
compound comminuted fracture of the skull with marked Ae 
brain destruction was present. The large number oft dead 
received on this day prevented a more complete examination. 


The photograph shows the extent of the wound of entry. 


CASE 20 


CASE 20 

, 129th inf., was sitting 
on a log holding 4 flame thrower when struck in the head by 
@ .25 caliber Japenese bullet fired from a distance of 75 
yards. His perforated helmet was found lying of the ground. 
ie was killed instantly at 1130 hours, 27 March 1944. 
sxamination revealed a gutter wound 17.5 x 4 cm. involving 
the left temporal ana frontal regions. There were aeep 
lacerations of the frontal parietal and temporal lobes. 
Visorganized brain tissue filled the wound. .xtensive 
conminution of the cranial vault was found. 


The photogreph illustrates the extent of tie wound. 
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CASE 2 


182nd Inf., while crouched, 
withdrawing from enemy fire was struck in the back-of the 
neck by a .25 caliber Japanese bullet fired by a sniper from 
a distance of 35 yards. He was wounded at 0600 hours on 

15 March 1944. His death 8 hours later was accompanied by 
a terminal hyperthermia. 


Examination revealed a perforating wound of the posterior 
cervical region. The entrance wound (0.5 cm. in diameter) 
was located to the right of the spinous process of the 5th 
cervical vertebra and the exit wound (5 cm. in diameter) over 
the vertebral border of the left scapula. A fracture of the 
transverse process and lamina of the 5th cervical was dis- 
covered. The dura and the cord were intact, but the cord 
was bulbous end hemorrhagic for « distance of 2 cn. Be- 
cause of the patient's frofound shock no operative interfer- 
ence was attempted. 


CASE 22 


(Fijian) while walking 
towards his own lines returning from patrol was mistaken for 


the enemy and shot. He was struck in the right side of the 
head and abdomen by .303 caliber bullets fired from 4 Lee- 
infield rifle at a distance of 15 yards. He wes wounded at 


1810 hours on 23 March 1944 and died 2055 hours. The sol- 
dier died on the operating table, while an attempt wes being 
made to stop bleeding from the brain. 


Postmortem examination revealed a gutter wound of the right 
side of the head extending from the inner canthus of the 
right eye to the occipital bone. The diffusely lacerated 
right cerebral hemisphere was herniated through the wound. 
Bone fragments had been driven into the brein and extensive 
hemorrhage was present. The abdominal cavity was filled 
with blood from severe lacerations of the right Kidney and 
liver. 


CASE 2 


, 145th Inf., while 
standing on the crest of a hill in the open observing 

morter fire was struck by a fragment of a Japanese mortar 
shell. The shell burst on a pillbox 3 yards distant from 
the soldier. After injury. the patient walkea to the bottom 
of the hill, he was then placed in an ambulance and taken 
directly to the svacuation hospital. He was wounded at 
1800 hours, 1U March 1944. Craniotomy was performed but 
the patient died 6 hours later. Death was attributed to 
severe intracranial hemorrhege. 


sxamination at autopsy revealed a penetrating wound of the 
right orbit with destruction of the globe. Craniotomy in- 
cision was present. A stellate fracture of the right fron- 
tal bone with laceration of the frontal lobe and marked in- 
tracraniai hemorrhage was found. 
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CASE 24 


» 182nd Inf., while walking 
through the jungle on patrol was struck by a Japanese mechine 
gun bullet. He was wounded at 1800 hours, 30 April 1944, 
and arrived at the hospital three hours leter. A gutter 
wound of the left frontoparietal region was debrided and 
closure of the wound atiempted. His death at 1210 hours, 

2 May 1944 was accompanied by terminal hyperthermia. 


Examination revealed a gutter wound 8.7 x 5 cm. in the left 
frontoparietal region through which an infected fungus pro- 
truded. Closure of the wound at the time of operation had 
not been complete. Portions of the frontal and parietal 

bones were absent. Bone edges had been rongeured. From 
the bone margins stellate fracture lines radiated over the 
cranial vault. The remnants of the frontal and parietal 


lobes were grossly infected. 
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' 129th Inf., was standing 
when struck by a .25 caliber Japanese 
bullet fired by a sniper from distance or 75 yards. His 
helmet was perforated. was wounded in action at 
1430 hours, 24 March 1944 and died 5 hours later, despite 
shock therapy. 


in an open foxhole 


ixaminetion revealed a sutter wound (15 x 7z cm.) ICCUPY inE 
the right parieto-oc ital region. Portions of these 

DOonNes &S wel Ss the underlying cerebral hemisphere Wole 
absent. a Smal tal fragment was recovered from the re- 
maining brain tissue. The right lateral ventricle was 

filled with blood. retechial hemorrhages were present in 

the left half of the brain. stellate fracture lines coursed 
through the bones f the vault. 

The missile in the hotograph is art of the jacket of a 

25 caliber Japane bullet which was found in the brain below 
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and lst rib, severed the aortic arch and trachea, groovea 
the esophagus and perforated the left lower lobe. Massive 
bilateral hemothorax and mediastinal emphysema were present. 
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CASE 2 
} FIR (Fijian), while on patrol 
standing and digging a hole was struck in the chest by a 


fragment. of a 90 mm U.S. shell which burst on the ground 
20 yards away. He was killed instantly at 1700 hours, 
30 March 1944. 


The wound of entry (8.2 x 6.8 cm.) in the posterior left 
chest extended from the level of the 3rd to the 7th rib. 
The wound of exit (20 x 12.5 cm.) destroyed the anterior 
chest wall above the nippie. In its course the fragment 
fractured the left scapula, destroyed all but a small 
portion of the left lung and lacerated or severed the 
heart, thoracic aorta, and vena cava. 


The photograph shows the enormous wound of exit. 


CASE 30 | 
2nd Bn., 129th Inf., was 
_ereeping up on a Japanese pillbox when struck by 4 .25 caliber 
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Japanese rifle bullet fired from a distance of 20 yards. 
He was killed instantly at 1000 hours, 24 March 1944. 


Examination revealed the wound of entry (3 x 1 om.) in the =; 
4th right intercostal space in the mid-axillary line, and 
the wound of exit (3.8 x 2.5 cm.) in the 3rd left inter- 
costal space in the anterior axillary line. In its course 
the bullet fractured the 4th rib, and lacerated the left 
auricle and ventricle. Marked extravasation of blood in 
both lungs was produced by the concussion. Massive bi- 
lateral hemothorax was present. 


CASE 31 

C-F, while walking through 
the jungle on patrol was struck by a .25 caliber Japanese 
bullet fired from a distance of 30 yards. He was killed in- 
stantly at 1145 hours, 8 April 1944. ine 


Examination revealed the wound of entry (0.6 cm. in diameter) 
in the anterior left 2nd intercostal space in the mid-clavic- 
ular line, and the wound of exit (2.5 cm. in diameter) in the 
posterior right 5th intercostal space in the posterior ax- 
illary line. The bullet in its course perforated the upper 
left lobe, pericardium, pulmonary artery, the upper right 
lobe and fractured the right 5th rib in its exit. Hemo- 
thorax, (left 400 cc., right 1500cc.) and hemopericardium were 
present. 


CASE 32 | 

117th Engrs., while walking 
f a casualty was struck by a 
ired from a distance of 35 
tly 1300 hours, 24 March 1944. 


and covering the evacuati 
-25 caliber Japanese bulle 
yards. He was killed inst 


Examination revealed a perforating wound of the chest. The 
wound of entry (0.5 cm. in diameter) was located in the an- 
terior axillary line in the 4th left intercostal space, and 
the wound of exit in the 7th intercostal space in the right 
mid-axillary line. In its course the bullet grooved the 
anterior medial border of the left lower lobe, pierced the 
pericardial sac, right ventricle, and right middle and lower 
lobes. Bilateral hemothorax (2500 cc.) and hemopericardum 
was present. 


- 


In the photograph a catheter has been passed through the 
wound tract. 


CA SE . 
, 129th Inf., 37th Div., 
while walking beyond the perimeter stepped on U.S. land 


mine and was killed instantly at 1015 hours, 12 April 1944. 


Examination revealed 7 penetrating and perforating wounds. 
A chest wound was responsible for instantaneous death. 
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CASE . 


One fragment entered the left chest through the second 
rib in the mid-clavicular line and made its exit through 
the right 6th intercostal space in the mid-axiilary line. 
In its course the fragment fractured the 2nd rib, lacer- 
ated the upper left lobe, avulsed the anterior wall of 
the ascending aorta, perforated the middle right lobe, 
lacerated the lower right lobe and fractured the 6th and 
7th ribs at its exit. There were 2000 cc. of biood in 
each pleural cavity. A compound comminuted fracture of 
the mandible was present. In addition wounds of the 
right forearm and arm, left frontal region and left thigh 
were found. 


One photogreph shows the wounds of the chin, thorax and 
arm with a catheter threaded through the chest wound, 
and a probe traversing the perforation of the forearn. 
Small metal fragments removed from the right arm are 
shown in the other photograph. 


CASE 34 


a ‘182nd Inf., was in 
an open foxhole with his"buddy", when struck’ by frag- 


ments of a U.S.37 mm shell which burst on the ground 3 
yards distant. The other occupant was not injured. 
Ee was killed instantly at 0710 hours, 24 March 1944. 


Sxamination revealed a perforating wound of the chest. 


The entrance wound (7.5 x 5 cm.) was in the right 3rd 
intercostal space at the costosternal junction, and the 


-150- 


© sme7,e 


exit wound (6.5 x 4 em.) in the left 4th intercostal space 

in the mid-axillary line. The fragment severed the left 
intercostal and the internal mammary arteries. The left ‘ 
lower and right middle lobes were contused and massive hemo- 
pericardium and left hemothorax were present. The right 
ventricle and suricle were lacerated, but.the pericardial 

sac was intact. Sa 
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CASH 35 


CASE 5 53 . 

» was standing 
in a covered p box when struck by a fragment of a Japariese 
mortar shell which came through the peep slit. The shell 
burst on the ground at 25 yards distance. He was kilied in- 
stantly at 2000 hours, 23 March 1944. 


Examination revealed a penetrating wound of entry (2.5 cms. 

in diameter) in the right chest in the 2nd intercostal space, 
anterior axillary line. the fragment in its course fractured 
the 2nd rib, perforated the right upper lobe, partially sev- 
ered the thoracic aorta, perforated the lower lobe, fractured 
the Sth rib and lodged in the subcutaneous tissues over the 
9th rib in the right mid scapular line. Massive hemothorax 
was present. 


The photograph shows the recovered fragment. 
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CASE 36 

129th Inf., 37th Div., was 
Killed in action in the 129th sector at 2140 hours, 25 March 
1944. He was struck by fragments of a Japanese mortar. 
Other circumstances are not known. 


uxamination revealed a large entrance wound (12.5 x 10 ecm.) 
on the left extending from the nippie to the mid-axillary 
line and from the level of the 3rd to the 6th rib. The 
fragments shattered the 5th and 6th. ribs creating an opening 
(4 cm. in diameter) into the left pleural cavity. Bone 
fragments were driven into the left lower lobe producing 
an irregular laceration. A small metal fragment penetrated 
the left dome of the diaphragm, and a button from the sol- 
dier's jacket was found in the omentun. A lacerated wound 
3.2 X 3 cm. was found in the left ventricle. The 7th and 
9th ribs posteriorly were fractured, and in the subcutaneous 
tissue in this region 5 metal fragments were found. Nas- 
sive left hemothorax was present. 


The photographs show the extensive chest wound and the re- 
covered metal fragments. 


CASE 37 bs 
148th Int., MRM on April 1 
1944 having been struck in the arm by a Japanese .25 caliber 
bullet fired from a distance of 7 yards, walked back toward 
the first aid station. snroute he was mistaken for the ~ 
enemy and was struck in the chest with a .30 caliber bullet 
Tired from a U.S. M-l rifle from a distance of 30 yards. 
He was killed instantly. 


Examination revealed a perforating wound of the right thorax 
and a wound of the right shoulder. The entrance wound in 
the chest (0.5 em. in diameter) was located in the first 
intercostal space in the mid clavicular line, ana the exit 
wound (2.5 cm. in diameter) at the level of the 12th rib in 
the mid scapular line. The bullet perforated the upper and 
lower lobes of the right lung and fractured the tenth and 
eleventh ribs. Massive hemothorax was present. The pene- 
trating wound of the left shoulder (.5 cm. in diameter) in- 
volved only the left deltoid muscle. No foreign body was 
found. 


CASE 38 
lst Bn., FIR (Fijian), while on 
patrol was kneeling behind a rotten log, when struck by a 
-25 caliber Japanese bullet fired from a distance of 5 yaeen 
He was kiltéd instantly at 1545, on 31 March 1944. 


The entrance wound (.5 cm. in diameter) was found over the 
sternum at the junction of the manubrium with the body and 
the exit wound (1.2 cm. in diameter)in the left 8th inter-- 
costal space in the anterior axillary line. In its course 
the bullet fractured the sternum, perforated the aorta, pul- 
monary artery and left lower lobe, and fractured the 8th rib- 
in making its exit. Massive bilateral hemothorax was. pre- 
sent. 
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Fhotograph shows the laceration of the pulmonary artery. 
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a Japanese pillbox was killed instantly by the point blank 
explosion of a Japanese hand grenade at UO8U0 hours, 24 March 
1944. 

saxamination revealed multiple netrating wounds of the chegs 
hea ; face and abdomen. One fragment enterin the thorax 
through the 3rd right intercostal space in the nipple line, 
had lacerated and lodged in t} right ut r lobe. A massive 
hemothorax was present. ine léeth adorsali verteodra, the man 
dible and temporal bones were fractured. 

The recovered fragments are shown in the photograph. 

| 
L 
CASE &! 
walking throveh the ju atrol we truck bj AY abe 
salik Japanese bul fir from a distance of 5 yards. 
ne Wé illed instant] 9 PA | urs, warc 1944. 
sxemination of thi est reveal] I trance wound (1.6 cm. 
in diameter) in the posterior left chest in the 7th inter- 
costal space and al xit und (3.8 cm. in diameter) in the 
left mid-clavicle. In its course the bullet had fractured 
the 4th, 5th, Oth, 7th, and 8th ril in the axillary line, 
everely liacerated bot! bes and fractured tne clavicle at 
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its exit. Massive left hemothorax was present. Another 7 
bullet had penetrated the soft tissues of the left thigh, c 


making its entrance through the lateral side of the upper third. 


It was found in the vastus medialis. A third bullet perfor- 
ated the left foot through the first metatarso-phalangéal 


joint. 


In one photograph the tract of the missile is demonstrated by 
a catheter. the other photograph shows the bullet recovered 


from the thigh. 


CASa 40 


CASE 41 


; while kneeling 
in- the open administering first aid to a casualty was struck 
by a .25 caliber bullet fired by a sniper from a distance of 
35 yards. He was killed instently at 1300 hours, 24 March 
1944. 


ixemination revealed a perforating wound 
The entrance wound (0.5 cm. in diameter) 
rib anteriorly 4 cms. from the mid line, and the exit wound 
(1.5 x 1 em.) over the angle of the left scapula. In its 
course the missile fractured the 3rd rib and lacerated the 
hilum of the left lung severing a large branch of the pul- 
monary artery and a secondary bronchus. The upper left 
lobe was severely lacerated. Hemothorax (1500 cc.) was 
present on the left. Blood exuded from the mouth. 


of the left chest. 
lay over the 3rd 
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CASE 42 
129th Inf., QD ~while squatting in 
a shallow hole on patrol was struck by a fragment of a U.S. 
artillery shell which burst on the ground 5 yards distant. 
Ke was killed instantly, 1230 hours 29 March 1944. 


Examination revealed a penetrating wound of the right chest. 
The wound of entrance (3.7 cm. in diameter) was situated in 
the 3rd right intercostal space in the mid axillary line. 

The fragment fractured the 4th rib, perforated the right 
middle lobe, the right auricle, the right ventricle and lodged 
in the left lower lobe. Hemopericardium and massive right 
hemothorax were present. 


The photograph shows the only fragment recovered. 


CASE 42 - 


CASE 4 
129th Int. , QM, owes killed in 
action in the 129th sector. He was struck by .25 caliber 


Japanese bullets and killed instantly at 1345 hours, 24 March 
1944. 


The thoracic entrance wound (0.5 cm. in diameter) was found 
in the 6th right intercostal space in the posterior axillary 
line, and the exit wound in the 8th left intercostal space 
in the mid scapular line. The bullet produced fractures of 
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CASE 43 


the right 6th, 7th and 8th ribs, severe lacerations of the 
posterior surface of the middle and posterior right lobes, 
fractures of the bodies of the 7th and 8th vertebrae, trens- 
ection of the spinal cord, perforation of the left lower 
lobe and fracture of the left 8th rib in the posterior ax- 
illary line. A metal fragment 1.2 x 1 x 0.2 cms. was re- 
covered in this region. Vassive bilateral hemothorax was 
present. & severe coOmminuted fracture of the middle third 
of the right femur had resulted from another bullet. The 
wound of entrance on the thigh was very small. 


The photograph shows the flattened bullet which was recov- 
ered from the thoracic wall. 


CASE 44 


FIR (Fijian), while on 
patrol, kneeling behind a tree and firing at the enemy, was 
struck by a .25 caliber Japanese bullet fired from a distance 
of 20 yards. He was killed instantly on 31 March 1944. 


The wound of entrance (.5 cm. in diameter) was located in 
the left 4th intercostel space in the parasternal line, and 
the exit wound (3.7 cm. in diameter) in the left 6th inter- 
costal space in the mid-axillary line. The bullet produced 
irregular lacerations of the right and left ventricles and 
perforated the upper lobe of the left lung. Massive hemo- 
thorax and hemopericardium were present. 


In the photograph the perforations in the heart are demon- 
strated by a catheter lying in the wound tract. 
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CASE 45 

i29th Inf., stepped out of 
his pillbox and was struck by a .25 caliber Japanese sniper 
bullet from a distance of 25 yards. He fell back into the 
pillbox and died instantly at bo hours, 25 March 1944. 


sxamination revealed a penetrating wound of the left anterior 
chest wall. the entrance wound (1 cm. in diameter) was 
found in the 4th intercostal space at the costochondral junc- 
tion. Jemonstrated at autopsy were: a fracture of the 4th 
rib and sternum, right hemothorax (3000 cc), perforation of 
the right auricle and ventricle and a laceration of the hilus 
of the right lung. 


The photograph shows the flattened .25 caliber bullet which 
was found lying free in the right pleural cavity. 
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Ges 1.) SE, hile sitting 


n the cleared open jungle was struck by fragments of a 90 mm 
apanese shell which exploded on the ground at a distance of 
O vards. Ee was killed instantly at 1425 hours, 25 March 
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Examination disclosed an exit wound (2 cm. in diameter) on 
the left arm 6 ems. below the acromion process 4nd an entrance 
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wound (20 x 10 cms.) over the left scapula. The head of 
the left humerus’ shattered and the tract widened by an ex- 
plosive force which fractured the 3rd, 4th, 5th, 6th, 7th 
and 8th ribs in the mid axillary line, and the 5th, 6th and 
7th ribs in the anterior axillary line. fThe parietal 
pleura was torn, both lobes of the left lung were ‘severely 
lacerated, and the left scapula was extensively comminuted. 
A hemothorax (3500 cc.) was present. | 


Photographs show the large wound of entry, and a small wound 
of exit of one of the fragments. The extensive damage to 

the left thoracic cage is evident. Several small metal frag- 
ments recovered from the scapular area are shown. 


CASE 47 | 
New Zealand, while walking 
through the jungle on patrol was struck by a .25 caliber 


Japanese sniper bullet fired from a distance of 30 yards. 
He was killed instantly at 0930 hours on 14 March 1944. 


Examination revealed a perforating wound of the neck with 
the entrance (0.6 cm. in icesbart situated below the tip 

of. the left mastoid and the exit (4.3 cm. in diameter) be- 
low the right acromioclavicular articulation. In its 
oblique course the bullet perforated the 3rd cervical ver- 
tebra, severed the spinal cord, fractured the lst, 2nd, and 
3rd ribs at their costovertebral junctions, entered the 
pleural cavity, perforated the upper lobe of the right lung 
and made its exit between the clavicle and scapula. Present 
on the right was a hemothorax of 2000 cc. 


CASE 48 


CASE 46 
FIR,(Fijian), while moving forward on 
patrol in a crouched position was struck by a fragment of 


a 90 mm. Japanese mortar shell, which burst on the ground 
10 yards away. He died enroute to the hospital at 1000 
hours, 26 March 1944. 


Exemination revealed a penetrating wound of the right pos- 
terior chest. The fragment entered & cm. from the mid-line 
at the level of the 6th dorsal vertebra through a wound 1.5 
cm. in diameter. It coursed under the skin to enter the 
left chest in the 6th intercostal space 5 em. from the mid- 
"line. The 7th rib was fractured at this point. The pos- 
terior surface of the eft lower lobe was severely lacerated. 
A metal fragment was recovered from the pleural cavity. A 
left hemothorax (2000 cc.) was present. 


Photograph shows the recovered missile. 


CASE 49 

129th Inf., while 
walking behind a tank was struek twice by .25 caliber 
Japanese bullets fired from a distance of 40 yards. He 
was killed instantly at 1030 hours, 24 March 1944. 


Examination revealed two penetrating wounds of entry (4 x 
2-4 om. and 3.5 x 2 cm. in diameter) one through the right, 
the other through the left second costosternal junction. 
Postmortem examination showed: compound comminuted fractures 
of the second ribs (right and left) and sternum, severance 
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of the right intercostal and’ internal mannery arteries, 
bilateral hemothorax, complete transection of the aortic 
arch and right pulmonary artery and vein, perforation of 
the left auricle, laceration of the right upper lobe, incon- 
plete division of the esophagus and trachea at the level of 
anaes and perforation of the body of the 7th thoracic 
vertebra. 


CASE 50 

, 129th Inf., QB was 
prone in the open behind a tank assault when struck by 4 
-25 caliber Japanese bullet fired from a distance of 100 
yards. He was wounded at 1100 hours 24 March 1944. Sev- 
eral hours later thoracotomy was performed at the 21st Evac- 
uation Hospital and a lecerated left lung was sutured. He 
received penicillin daily and seemed to improve. Death 
from pulmonary embolus occurred suddenly at 0730 hours, 
28 Merch 1944. 


Exemination revealed a curved incision (22.5 cm. in length) 
in the left posterior chest wall extending from 5th dorsal 
vertebra to the axillary line. A left fibrinous pleuritis 
with effusion (500 cc.) was present. A laceration of the 
left lower lobe had been closed by suture. The lung was 
congested and a thrombus was found lodged in the pulmonary 
artery. 


CASE 51 : 
129th Int., AM, while 
standing in an open foxhole received a mortal wound at 


1500 hours 27 March 1944 from a fragment of a U.S. 4.2 
mortar shell which burst on the ground 3 yards away. At 
the portable surgical hospital the sucking wound of the 
chest was closed. The following day he was transferred 

to the 2lst Evacuation Hospital. Upon admission to the 
ward dehiscence of the wound was present. A second oper- 
ation was done at which time bone fragments were removed 
from the lung and bleeding was controlled. The patient 
never regained consciousness and died at 1700 hours 30 March 
1944. 


Autopsy revealed an oblique operative incisicn 17.5 cm. long, 
extending from the 3rd dorsal spine to the 9th rib, in the 
right posterior chest. The right scapula, 7th and 6th ribs 
were fractured. A right hemothorax was found and sutures 
were presefit in the right middle and lower lobes. The lungs 
were emphysematous, and there was marked dilatation of the 
right ventricle. Death was attributed to heart failure. 

In this case death may heave been precipitated by the rapid 
administration of necessary intravenous fluids in the pre- 
sence of some pulmonary obstruction. 


CASE 52 


, 129th Inf., while walking 
in a crouched position following a tank assault, was struck 
by a .25 caliber Japanese bullet fired from a distance of 

25 yards. He was wounded at 1245 hours, 24 March 1944, 

and died 24 hours later. Death resulted from transection 
of the thoracic spinal cord and was associated with terminal 
hyperthermia. 


The wound of entrance (3 cm. in diameter) was located in the 
center of the left supraclavicular region. The bulict en- 
tered the chest through the first intercostal space, fractured 
the first and second ribs and produced 4& gutter wound in the 
left upper lobe. The body of the second dorsal vertebra was 


fractured and the spinal cord severed at the same level. A 
massive left hemothorax was found. The bullet was not re- 
covered. 


» 13th AAF, shot himself 
with a .30 caliber carbine at 1300 hours, 4 April 1944. lie 
arrived at the hospital in ten minutes, was given 3 units of 
plasma and underwent immediate thoracotomy. An attempt wa 
made to suture the lacerations of the lung but the patient 
died on the table from shock due to hemorrhage. 


Postmortem examination revealed a perforating entry wound omu. 
in diameter in the anterior left chest, 10 cm. from the mid 
line in the 7th intercostal space. The wound of exit, loca- 
ted posteriorly in the 3rd intercostal space 5 cm. from the 
mid line, was 2.5 cm. in diameter. The bullet in its course 
lacerated the left lower lobe. & contusion of the left ven- 
tricle and a hemothorax (1000 cc.) were found. 


CASE 54 

. Sra: Ba. , 129th Int.., 
while prone firing at the enemy was. hit twice by .25 caliber 
bullets fired from a Japanese mechine gun from a distance of 
35 yards. He was wounded at 0830 hours on the 24 March 1944 
and taken to the hospital immediately. After adequate shock 
therapy the chest wound was debrided and closed and iaporotomy 
performed. RD vied at 0930 hours, 28 warch 1944 of 
pulmonary edema. 


Postmortem examination revealed two wound tracts. One bullet 
produced an entry wound (3.2 x 2.5 cm.) lateral to the spin- 
ous process of the first lumbar vertebra, this missile coursed 
superiorly and laterally, fractured the 12th rib, perforated 
the diaphragm, and was found lodged under the lith rib in the 
mid axillary line. The other wound was perforating in type 
with its entrance (1.2 cm. in diameter) located 1 cm. below 
the right clavicle at the outer third and exit 017.59 te: in 
length) located 9 cm. to the left of the llth dorsal verte- 
bra. In its course this bullet produced a blast injury of 
the right lung, perforated the left lower lobe and fractured 
the 9th rib. Edema of the left lower lobe, fibrinous pleur- 
ite and hemo-pneumothorax were present. The right lung was 
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diffusely discolored from blast injury. The abdominal ex- 
amination was negative, as the bullet had traversed the 
retroperitoneal space. 


CASE 

145th Inf., while 
kneeling in the open firing at the enemy was struck by a 
.25 caliber Japanese bullet fired from a distance of 15 
yards. He was wounded on 16 March 1944. Thoracotomy was 
performed at the 2lst ivacuation Hospital several hours later. 
The right lower lobe was removed, the diaphragm closed and 
bleeding from the perforation in the body of the 12th dorsal 
vertebra was controlled by electrocoagulation. The spinal 
cord was severed at the level of 12th dorsal. The patient 
was evacuated from the island on the 8th postoperative day. 
He developed an empyema at the 3lst General Hospital. Sur- 
gical drainage of the empyema was established. In spite of 
adequate drainage, penicillin and supportive therapy, the 
patient died from the infection on 25 April 1944. 


Postmortem examination revealed gross infection of the right 
pleural cavity. the remaining upper and middle lobes were 
shrunken and adherent and the pleura markedly thickened. 

The right lower bronchus communicated with the pleural cavity. 
The spinal cord was transected at the level of the fracture 

of the 12th dorsal vertebra. The diaphragm had been repaired. 
Generalized intestinal distension and focal necrosis of the 
liver were, present. 


CASE 56 
lst Bn., FIR, while crouching and ad- 
vancing on patrol was shot through the left chest by a .25 


caliber Japanese bullet from a distance of 30 yards. He was 
wounded in the morning, 30 March 1944. Upon arrival at the 
Hospital immediate thoracotomy was performed in an attempt to 
control pulmonary bleeding. The patient died several hours 
later (1420 hours, 30 March 1944) of acute cardiac dilatation 
and hemorrhage. The cardiac dilatation was thought to be 
secondary to obstruction of the pulmonary circulation (See 
Case 51). 

Postmortem examination showed a wound of entry (1.2 cm. in 
diameter) through the 2nd left intercostal space above the 


costosternal junction. The wound of exit had beer closed at 
the time of operation. A curved anterio-leteral incision 
from the 2nd to 6th rib was noted. Lacerations of the upper 
and lower lobes had been sutured. The right heart was mar- 
kedly dilated. Voderate left hemothorax was present.’ 

CASE 57 


920th ABS, while stepping out of a 
truck was hit by fragments of a Japanese artillery shell 
which burst on the ground 2 yards away. He was wounded at 
0600 hours, 24 March 1944. At operation within an hour at 
the field hospital the left chest wound was excised, the 
lung sutured and the chest closed. In addition a loop 
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colostomy of the sigmoid was done because of a perforation 
of the colon. The patient died several hours later from 
massive pulmonary hemorrhage. ; 


Examination revealed penetrating wounds of the chest and 

left gluteal region. The entry wound in the anterior left 
chest through the 5th interspace had been excised and closed. 
The 5th and 6th ribs were fractured. Nassive hemothorax 
was present. & large mattress suture partially closed the 
laceration in the left lower lobe. The abdominal cavity 

had been entered by a fragment which perforated the left wing 
of the ilium leaving a wound of entrance 7.5 cm. in diameter. 
Fragments of bone had been dispersed extensively lacerating 
the gluteal muscles. As stated above the perforation of 

the sigmoid colon had been treatéd by exteriorization through 
a left rectus incision. 


- Photograph shows metal fragments removed from the chest wall. 


CASE 58 

., 182nd Inf., while 
crawling through the jungle on patrol was struck by .25 cali- 
ber Japanese machine gun bullets. He was wounded at 2100 
hours, 2 Mey 1944, and reached the hospital within three 
hours. Thoracotopy was decided upon because of intrathor- 
acic bleeding. gimme. on the operating table during 
induetion of the anesthetic at 0515 hours, 3 May 1944. 


Examination revealed a perforating wound of the left chest 
and a penetrating wound of the right exille. One entrance 
wound (1.2 em. in diameter) into the chest was situated in 
the left midsgapular region and the exit wound (5 x 2 cm. } 

in the left supraclavicular fossa, In its course the bullet 
fractured the scapula, and the 2nd, 3rd and 4th ribs. The 


® wwr9r 


’ 


broken ribs had severely lacerated the pleure and the upper 
left lobe. The bullet had not entered the pleural cavity. 

A massive left hemothorax was present. Another bullet pene- 
trated the apex of the right axilla through a wound 3.7 cm. 
in diameter, and in its course severed the radial and median 
nerves and fractured the upper third of the mmerus. The 
bullet was found in the belly of the triceps muscle. 
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CASE 

24th Inf., while running 
forward in a skirmish line was struck by .25 caliber Japanese 
machine gun bullets fired from a distance of 75 yards. He 
was killed instantly at 1100 hours, 14 April 1944. 


ixamination revealed multiple wounds. A missile which pro- 
duced a penetrating wound of the right side of the abdomen 
and traversed the right thorax was responsible for rapid 
death. This bullet entered the right kidney region opposite 
the spinous process of the 2nd lumbar vertebra. In its 
course it lacerated the lower pole of the right kidney, per- 
forated the hepatic flexure of the colon, right lobe of the 
liver and diaphragm, lacerated the lower right lobe of the 
lung and frectured the 8th, 9th, 10th, lith and lzth ribs 

in the posterior axillary line. Hemoperitoneum and a right 
hemothorax (1000 cc.) were present. The bullet was recover- 
ed in the subcutaneous tissue. Another bullet perforating 
the neck entered the right side in the posterior cervical 
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CASE 59 


triangle and made its exit below the tip of the left mastoid 


process. 


coid cartilege. 
face producing a gutter wound 12.5 x 3.7 x .25 cm., which 

destroyed the left temperomandibular joint. Present also 
was @ perforating wound in the right infraclavicular space 
with fracture of the right clavicle. 


The trachea was severed at the level of the cri- 


Another bullet struck the left side of the 


One photograph reveals the gutter wound of the face below 
which is the wound of exit. The other photograph shows the 
distorted bullet and a part of the jacket removed from the 
right chest wall. 


CASE 60 


129th Inf., while crouching 


following a tank assault was shot by a .25 caliber Japanese 
machine gun bullet from a distance of 25 yards. He was 
killed instantly at 0800 hours, 13 March 1944. 


Examination showed an entrance wound (0.6 cm. in diameter) 
through the right anterior chest 2nd intercostal space in 
the nipple line, and an exit wound (7.5 cm. in diameter) 

through the left loin above the wing of the ilium. In its 


oblique course 
middle lobe of 


the 
the 
the 
eum 


the bullet perforated or severed the right 
the lung, the diaphragm, the right lobe of 


liver, the pancreas at the junction of the head and body, 
transverse duodenum, the jejunum, ana the left colon at 
sigmoid junction. Moderate hemothorax and hemoperiton- 
were present. 
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CASE 61 


CASE 61 


SS ee Me AE 129th Inf., while standing in a 
foxhole covered by light roofing was killed instantly by 


the direct burst of a Japanese mortar shell. 4, other men 
were wounded. as killed at 0530 hours, 24 March 1944. 


Multiple penetrating wounds of the back, chest and abdomen 
were sustained. A large chest wound caused death. . The 
wound of entrance was 9 cm. in diameter and situated in the 
posterior left chest 2.5 cm. from the spinous processes of 
T-11 and T-12. In its course this tragment fractured the 
5th, 6th ribs anteriorly, and the 8th, 9th and l1Uth ribs 
posteriorly, fragmented the left lower lobe of the lung, 
perforated the diaphragm, disrupted the spleen, and transec- 
ted the descending colon. The bodies of the llth and l2th 
dorsal vertebrae were badly comminuted. Massive left hemo- 
thorax and hemoperitoneum were present. 


The photograph shows metal fragments identified es parts of 
a first aid box which were recovered. 


CASE 62 

, 129th Inf., while in a 
pillbox was surrounded by Japanese. He was killed by frag- 
ments of a Japanese hand grenade which exploded et point 
blank range. 2 other men in the pillbox were wounded. 
Harmon died instantly at 0800 hours, 24 March, 1944. 
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CASE 62 


Examination revealed multiple penetrating wounds of the 

chest, right thigh, right leg and right arn. lhe wounds 

of the thorax were fatel. There were multiple small pene- 
trating wounds through the right posterior axillary line 

from the 7th to 12th rib. The largest was 1.2 cm. in dia- 
meter. Small fragments perforated the lower lobe of the 
right lung and diaphragm, and produced a laceration (7 x 3 

x 1.3 cm.) in the dome of the liver 7 x 3 x 1.3 cm. Massive 
right hemothorax and moderate hemoperitoneum were present. 
The remaining wounds were not extensive. 


Photograph shows the recovered grenade fragnents. 


CASE 6 

, 1st Bn., FIR, while running on 
patrol stepped on a U.s.land mine and was killed instantly 
at 1100 hours, 26 March 1944. | 


uxamination revealed 9 penetrating wounds. 3 fragments en- 
tered the left chest anteriorly in the lst intercostal space 

in the nipple line and perforated or severed the upper left 
lobe, pulmonary ertery, aortic arch, trachea, right lower 

lobe, diaphragm and liver. 2 metallic. fragments were found 
inthe liver. Hemothorax (left 2500 cc. and right 250 cc.) 

was present. In addition there were wounds of the left el- 
bow, thigh, cheek, chin and eye, and an extensive gutter wound, 


of the left buttock. 


Photograph shows metal fragments removed from the liver. 
oats 
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CASE 6 


21st Ren.Tr., was killed by a U.S. 
hand grenade which exploded in his pocket while returning 
from patrol. He was killed instantly at 0920 hours, 25 

April 1944. 


Examination revealed 12 penetrating wounds, 4 of which 
penetrated the thorax. These fragments entered the left 
chest in the mid-axillary line at the levels of the 4th, 
6th and 9th ribs. The left 4th, 5th and 6th ribs were 
fractured, the diaphragm, spleen, and pancreas were lacer- 
ated, and the stomach was perforated in 2 places. Massive 
left hemothorax and hemoperitoneum were present. 1 gren- 
ade fragment wes recovered from the pleural cavity and 2 
fragments from the lumen of the stomach. The remaining 
wounds were in the upper extremities. 


The photograph shows the recovered fragments, the largest 
of which was removed from the thorax. 


CASE 65 


‘CASE 65 °* 
JAPANESE SOLDIER). This soldier was killed 22 
March 1944 by fragments from a high explosive shell. 


sxamination revealed an entrance wound (2 cm. in diameter) 
in the lith left intercostal space. the fragments in 
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their course lacerated the lower lobe of the left lung, 
diaphragm and spleen, and were found in the subcutaneous 
tissue at the exit wound. Present also was a bilateral 
hemothorax and a hemoperitoneum (300 cc.) ; 


The photograph shows the smell metal fragments recovered . 
from the wound tract. 


CASE 66 

3 , 21st Ren., while crouching and 
moving forward in a ckirmish line was struck 3 times by 
.25 caliber Japanese machine gun bullets fired from 4 dis- 
tance of 20 yards. ke was killed instantly at 1600 hours, 
27 March 1944. 


An abdominal wound was responsible for death. The wound 

of entrance (.5 cm. in diameter) was placed in the mid line 
7.5 em. above the umbilicus. This bullet severed the ab- 
dominal aorte and fractured the first lumbar vertebra. 
Another bullet perforated the right deltoid muscle and en- 
tered the right thoracic cavity through the 4th intercostal 
space in the anterior axillary line. The 5th, Oth and 7th 
ribs were fractured, the lower lobe of the lung and the dome 
of the diaphragm were lacerated, the liver was perforated, ‘ 
and the right kidney was fragmented. There were also super- 
ficial wounds of the left hip and left forearn. 


CASE 67 

129th Inf., was struck by 
a .25 caliber Japanese bullet fired by a sniper from a dis- 
tance of 25 yards. His position when hit was not known. 
He was Killed instantly at 1300 hours, 24 March 1944. 


The bullet entered the left thorax through a wound (.5 cm. in 
diameter) in the anterior 4th intercostal space in the an- 
terior axillary line, and made its exit through a wound (2.5 
x 1.5 cm.) in the right 6th intercostal space in the mid- 
axillary line. The bullet in its course perforated the 
upper left lobe, left ventricle, right ventricle, right lower 
lobe, the diaphragm, and produced an irregular laceration in. 
the vertex of the liver 7.5 cm. in length before making its 
exit. Massive bilateral hemothorax and hematoperitoneum 
were found. 


ASE 68 

, 132nd inf., while on 
patrol entering a Japanese villbox was struck by @ .25 caliber 
Japanese bullet fired at close range. He was wounded at 1700 
hours, 29 March 1944. lLaporotomy was performed several hours 
later at the clearing station. At operation the ieft. dia- 
phragm was repaired and a transverse colostomy was performed 
after suture of a perforation in the splenic flexure of the 
colon. The patient died at 0600 hours, 4 April 1944, with 
sigis of cardio-respiratory failure. | 
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Examination ferme ol a penetrating bullet wound of the left 
chest entering the 6th intercostal space in the posterior 
axillary line. transverse colostomy had been performed 
through an upper left rectus incision. The 7th, 8th and 
9th ribs were fractured, and moderate left hemothorax was 
present. The left lower lobe was discolored from blast in- 
jury. The pericardial sac contained a°small amount of blood 
although it had not been perforated. Aan area of evicardial 
ecchymosis was found on the left ventricle. Present also 
was a laceration of the spleen and an explosive wound of the 
left kidney with a large hematoma. A perforation in the 
splenic flexure of the colon had been sutured. The repair 
of the diaphragm was unsuccessful. 


CASE 69 


, i29th Inf., while leading 
his platoon against the enemy was struck by a .25 caliber 
bullet fired from a short distance. He was wounded at 
0900 hours, 13 March 1944. 4n hour later debridement and 
closure of the chest wound was aone at the 2lst Evacuation 
Hospital. He was evacuated oy air on 15 March-and died on 
21 March 1944 at the 9th Station Hospital of secondary hem- 
orrhages from the left lung and spleen. 


Postmortem examination revealed'a perforated wound of the 
left elbow and a compound fracture of the humerus. The 
same bullet had entered the left chest in the 6th inter- 
costal space in the posterior axillary line and made its 
exit in the left 7th intercostal space. The thoracotomy 
incision was well healed. The left pleural cavity con- 
tained a liter of blood. Both lobes of the left lung were 
lacerated and the diaphragm, spleen, and kidney were perfor- 
‘ated. Old and fresh blood were present in the peritoneal 
cavity. .A retroperitoneal hematoma was well organized. 


CASE 70 


lst Bn., FIR, while crouching in a 
skirmish line on patrol was struck by fragments of a Japan- 
ese mortar shell which burst on the ground 20 yards distant. 
Re was wounded on 29 March 1944. Splenectomy, exteriori- 
zation of the colon, closure of a chest wound and debride- 
ment. of an arm wound were performed the same day. He died 
at 2215 hours, 30 March 1944 of shock and hemorrhage. 


axamination revealed wounds of the chest, abdomen and left 
arm. A linear incision extended in the 9th, left inter- 
costal space from the nipple to the axillary-Iine. The 
pleural cavity contained 3000 cc. of blood. Fibrinous 
pleuritis, congestion of the lung and dilatation of the 
right heart were found. The rent in the left diaphragm 


-was incompletely closed. A left rectus incision was pre- 


sent through which protruded the exteriorized loop of the 
perforated transverse colon. °A small amount of free blood 


‘was present in the abdominal cavity. The spleen had been 


removed. The body and tail of the pancreas were lacerated. 
An explosive wound of the left kidney. and a large retro- 
peritoneal hematoma were found. Present also in the lower 
third of the left arm was the wound of a severe compound 
picrnardntee fracture of the humerus. 
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CASE 71 


, 37th Ren. Tr., while walking 
in &@ crouched position through thick jungle on patrol was 
struck in the left lumbar region by a Japanese .25 caliber 


bullet fired from a distance of 25 yards. He was wounded 
at 1700 hours, 4 March 1944. Laporotomy was performed at 
the 2lst Evacuation Hospital several hours later. Perfor- 
ations in the bowel were sutured and an attempt was made 

to arrest hemorrhage from a laceration in the liver. He 


died 16015 hours, 5 March 1944 from shock and hemorrhage. 


Examination revealed a wound of entry (0.5 cm. in diameter) 

in the left lumbar region directly below the lzth rib and 

an exit wound (1 cm. in diameter) through the right mid- 
axiliary line in the Sth intercostal space. In its course, 
the bullet perforated jejunum, ileum, transverse colon, liver, 
diaphragm and the lower right lobt of tne lung ana fractured 
the right 9th rib. Moderate hemoperitoneum and hemothorax 
(right) were present. 
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rd Bn.-, FIR (Fijian), while standing in 
the jungle was mistaken for the enemy and shot by a fellow 
soldier 30 yards distant with a bren machine gun. He was 
wounded at 1530 hours, 1 April 1944. At the 2lst ivacuetion 
Hospital after shock therapy right pulmonary lobectomy was 
performed, and a wound in the liver was tamponaced. ke died 


of hemorrhage at 2030 hours, 1 April 1944. 
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There were two perforating wounds of the right chest. The 
wounds of entry (each .5 cm. in diameter) were both situated 
in the 6th intercostal spaces 2.5 and 3.7 cm. respectively 
from the mid-line, and the exit wounds were in the Sth in- 
tercostal space in the mid-axillary line. The 9th rib was 
fractured. “a recent anterio-lateral Oth intercostal space 
incision was present. The lower right pulmonary lobe had 
been removed and the rent in the diaphragm incompletely 
closed. A large explosive wound occupied the dome of the 
right lobe of the liver. 


Photograph shows the extensive liver wound. 


CASE 7 

24th Inf., while-lying 
prone in the jungle on patroi was struck by Japanese .30 
caliber machine gun bullets fired from a distance of 30 yards. 
At 1000 hours, 19 April, received shock treatment followed by 
right thoracotomy. At operation a bullet and a bone frag- 
ment were removed from the right lung and the diaphragm and 
lung were sutured. This soldier did not recover from shock 
and died at 2150 hours, 19 April 1944. 


Examination revealed 2 major wounds. One bullet produced a 
perforating wound of the right thigh and a compound fracture 

of the femur. The other bullet penetrated the left buttock , 
and coursed superioraly to the right, terminating in the right 
pleural cavity. This bullet fractured the 5th lumbar ver- 
tebra, severed the cauda equina, lacerated the right kidney, 
perforated the diaphragm and lower lobe of the right lung. 

In addition there were superficial gutter wounds of the right 
and left forearms. 


CASE 7 
, Jrd Bn., 145, while 
walking adong a jungle trail was struck by a fragment of 4 


Japanese morter shell, which burst on the ground 15 yards 
away. He was wounded at 1930 hours on 18 March 1944. 
After arriving at the hospital within one hour continuous 
shock therapy was institutea. Thoracotomy was performed 
at 0200, 19 March 1944, in an attempt to arrest hemorrhage. 
The patient died 2 hours later of shock from heitorrhage. 


Examination revealed a sutured wound over the posterior 
lower left chest 10 cm. in length. A laceration in the 
left lower pulmonary lobe had been sutured. The diaphragn, 
stomach, and spleen were lacerated. aA moderate left hemo- 
thorax and hemoperitoneum (2500 ee.) were present. 


CASE 7 


hours, 2 April 1944, lefd#nis foxhole 
waseshot through the abd in 
with a U.S. 45 caliber 
He died within an hour. 


olver 


Examination pevealed a penetrating wound (1.5 em. in diameter) 
in the upper right quadrant:of the abdomen. The peritoneal 
cavity was filled with blood from a perforation of the vena 
cava. in addition several loops of jejunum had been perfor- 
ated. | 


CASE 76 


, 145th Inf., while standing in 
the open was Struck by Tragments of a Japanese 90 mm. mortar 
shell which burst on the ground 2 yards distant. © He was 
killed instdntly 18 larch 1944. 


Apparently a fragment had struck the abdominal wall tangen- 
tially in the midline, .5 cm. above the symphysis. A loop 
of ileum was protruding. Only remnants of the urinary 
bladder remained. The right ilium, right pubic ramus, and 
sacrum were severely comminuted. The pe ritoneal cavity con- 
tained two liters of blood. 


CASZ 77 


ieee FIK, while crouching'on patrol was 
struck in the right lumbar region by a .25 caliber Japanese 


bullet fired from a distance of .20 yards. He was shot at 
1030 hours, 29 March 1944 and died one hour later in the aid 
station from internal hemorrhage. 


Examination revealed a perforating wound of the right lumbar 
region. The entrance wound (0.5 em. in diameter) was loca- 
ted in the right lumbar region 3 cm. above the posterior 
superior spine of ilium end the exit wound (0.6 cm. in dia- 
meter) on the left buttock on a level with the greater tro- 
chanter of the femur. The bullet in its course fractured 
the wing of the right ilium, severed the right spermatic and 
pudendal arteries and rectum and fractured the sacrum. Mas- 
sive hemoperitoneum was present. 


CASE 78 


Med.Dept., 129th Inf., 
while lying prone beside his medical officer, was struck by 
a .25 caliber Japanese bullet fired from the rear at a dis- 
tance of 75 yards. Le spoke a few words, had several con- 
vulsive seizures, and died at 1100 hours, 24 March 1944. 


sxaminetion revealed a perforating wound of entrance (.5 cm. 
in diameter; over the right 12th rib in the posterior axillary 
line and an exit wound (10 x 0.5 em.) through the left lumbar 
region et the level of the 5th Spinous process, 15 om. from 
the mid line. in its oblique course the bullet frectured 

the 1l2tn rib, exploded the right kidney, lacerated the right 
lobe of the liver and: mesenteric border of the mid portion 
of the transverse colon, and fractured tie boay-of the first 
lumbar vertebra. . Massive hemoperitoneum was present. 
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CASE 79 
25th Inf., left his foxhole at night 
to defecate. While returning to his hole he was shot by « 
fellow soldier with a .30 caliber U.S. machine gun from a 
distance of 30 yards. He was killed instantly 1200 hours, 
16 April 1944. 


One of the two wounds had its entrance (.6 cm. in diameter) 
over the right scapula and exit (1.2 cm. in diameter) through 
the left side of the neck. The bullet producing this wound 
fractured the 3rd cervical vertebra and severed the spinal 
cord. The other bullet produced a long (32.5 cm.) gutter 
wound of the right side of the abdomen which resulted in 
evisceration. This missile pierced the ascending and trans- 
verse colon, ileum and liver. 


The photograph shows the extent of the gutter wound and the 
eviscerated bowel. 
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CASE 79 


CASE 8C 

129th In 
while running forward over open terrain was shot by « .: 
caliber Japanese machine gun from a distance of 30 yards. 
He was killed instantly 0830 hours, 24 March 1944. 


Of the two bullet wounds, one (1 cm. in diameter) was 
elassified es penetrating and was situated 7 cm. superior 

to the umbilicus in the mid line, the other was a perfor- | 
ating wound with the entry wound (1 cm. in diameter) through 
the right lower quadrant and the exit wound (4 xX 2 cm.) 
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through the right transverse process of the 4th lumbar 
vertebra, Examination of the abdominal cavity revealed 

& massive hemoperitoneum, severance of the middle colic 
artery, linear laceration of the mid portion of the trans- 
verse colon, division of the right common iliac vein and 

artery and a compound fracture of the 4th and 5th lumbar 

vertebrae. 


CASE 81 

Field Artillery, while assigned 
to a detail burying the Japanese. dead in front of the peri- 
meter wandered away from the main party. He was struck by 
a .25 caliber bullet which was thought to have been fired 
by a sniper. He was wounded 1530 hours, 27 March, ‘and 
arrived at the hospital within 2 hours. Laporotomy was 
performed and an extensive wound of the liver was found. He 
died 1830 hours, 27 March 1944, of shock from hemorrhage. 


Examination revealed a penetrating wound (.5 cm. in diameter) 
in the llth right intercostal space in the anterior axillary 
line. A recent T-incision was present in the right upper 
quadrant of the abdomen. The abdominal cavity contained 2 
liters of blood. an extensive laceration of the right lobe 
of the liver had been filled with transplanted muscle. The 
12th rib was fractured. Approximately one third of the 
shattered right kidney remained and bone fragments were found 
in the remnant of this kidney. there was no wound of exit. 
lio foreign body was recovered. 
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CASE 82 


LEAT 182nd Inf., while standing 
in the open was struck by multiple fragments of a Japanese ‘ 


hand grenade which exploded 1 yard away. He was wounded at 
1345 hours, 13 March 1944. Abdominal exploration which was 
performed at the Clearing Station several hours later was re- 
ported négative. Multiple penetrating wounds of the left 
chest wall were debrided at the same time. He was .evacuated 
by air from the island 18 March 1944. Upon arrival at a 
_ hospitel in the rear echelon on the same day, evisceration was 
bth 8c0vered. Secondary wound closure and ileostomy were done. 
ers He received penicillin and general supportive treatment, but 
died at 0835 hours, 25 March 1944 of peritonitis. (It is. 
suggested that air evecuation resulted in evisceration). 


wh 
é 


- Postmortem exaleeeton revenial multiple healed wounds in- 

. wolving the left side of the body from the axilla to the 
“ knee in a band between the anterior and posterior axillary .- 
asi lines. The abdomen was distended. Incompléte visceral 

herniation was present below the ileostomy in the partially 
closed incision. a" diffuse — or iegah ge 
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CASE 8 


132nd Inf., whilé 
following a jungle trail was struck by fragments of a 90mm. 
Japanese mortar shell which burst on the ground 25 yards 
distance away. He was wounded at 1530 hours, 13 Merch 
1944. Laporotomy was performed at the portable surgical 
hospital and a rent in the colon sutured. After’ transfer 
to the 21st itvacuation Hospital 2 days later, because of 
severe distension a colostomy was done. He died at 1115 
hours , 16 March 1944. Veath was attributed to peritonitis. 


The wound responsible for death had its entrance at the 
lower right costal margin and its exit just ieft of the ur- 
bili us. Diffuse peritonitis resulting from leakage fron 
two perforations in the jejunum had been missed at the time 
of operations, was discovered. In addition penetrating 
POURS A. of the left and pent thigh and right knee were pre- 


pe Ground, 
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On 31 March 1944 an ileostomy was performed because of 
abdominal distention. He died 1 April 1944. Death was 
attributed to paralytic ileus and unexplained uremia. 


The major wound had its entrance (10 x 5 cm.) at the level 
of the right iliac crest. The fragment producing this 
wound fractured the ilium and 5th lumbar vertebra, severed 
the cauda equina, entered the right retroperitoneal space 
and shattered the lower pole of the right kidney. A metal 
fragment was recovered in this area. An ileostomy hada been 
performed through a right varamedian incision. The peri- 
toneal cavity contained a-small amount of free serous fluid. 
All coils of intestine were markedly distended. A large 
hematoma was present in the right Kidney area. “4 pene- 
trating wound of the right shoulder and a perforating wound 
through the soft tissues of the right arm were observed. 


Photograph shows the shell fragment removea irom the right 
renal area. 
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CASE 85 " 
25th Inf., on patroi 
was carrying a@ grenade in the right hand when it erap.ioaec 


4 
“He was wounded et 1500 hours, 1] April. Laparotomy was 
performed at the 3ist frortable surgicel Hospital“at which 
time severai loops of intestine were resected. Jn the 
following day he was transferred to the «ist uvacuat ion 


i a 


& ; s 
‘ “ 6 


Hospital and died at 2355 hours, 1l April 1944. 


uxamination revealed 5 penetrating wounds of the anterior 
left side of the abdomen, varying from 1.8 to 5 cm. in 
diameter. The peritoneal cavity contained a moderate 
amount of sanguino-purulent fluid. ind to end anastomosis 
of the upper jejunum and the left spienic flexure of the 
colon had been performed. sarily gangrenous changes were . 
noted in the descending colon. Small multiple lacerations 
of the spleen, pancreas and left kidney were present. One 
erenade fregement was recovered from the splenic fossa, another 
from the lumen of the transverse colon. Present also was a 
penetrating wound of the right hand with fracture of the 4th 
metacarpal and 4th proximal phalanx. 


Photograph shows the recovered grenaae fragments. 


CASE 86 

145th Inf., while 
lying in an open foxhole was struck by a freguent of a 
500 lb U.S. aerial bomb, which exploded in a tree 5 yards 
sbove. The bomb was dropped accidentally by a U.S. plane s+ 
leaving on a bombing mission on 19 March 1944. The wound 
was debrided at the portable hospital shortly thereafter- 
wards. He was transferred to the svacuation hospital on 
the following dey, and died at 830 hours, 23 March 1944. 
Death was attributed to peritonitis. 


Zxamination revealed a large penetrating wound (21.4 x 15 x 
7.5 cm.) over the crest and wing of tie right iliun. This 
wound was grossly infected. The lamina and spinal process 
of the 5th lumbar vertebra were destroyea. The retroperi- 
toneal space was filied with purulent exuaate. Viffuse 
fibrino purulent peritonitis had resulted from direct ex- 
tension ef infection from the wound. a smal] perforating 
wound of the right shoulder was clean and granulating.. 
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CASE 88 

25th Int. , RD iert his 
foxhole at night to void, on returning was mistaken for the 
enemy and in the resulting confusion was stabbed to death 
by fellow soldiers. He died within an hour of hemorrhage, 
on 17 April 1944. 


Examination revealed 10 stab wounds in the upper and lower 
extremities. The right femoral artery was severed in its 
upper third and the left radial artery was divided. No 
other important structures were injured. 


CASE 8 
a eT rf ier. 


was brought by American soldiers to the aid post and treated 
for shock. Despite treatment he died in several hours. 


Examinetion revealed a perforating bullet wound of the right 
thigh. The entrance wound (2.5 cm. in diameter) was found 
on the leteral surface and the exit wound (2.5 cm. in dia- 
meter) on the medial aspect. The right femur was shattered 
in its middle third. Present also was a perforating bullet 
wound of the abdominal wall in the right lumbar region with 
wounds of entrance and exit both 2.5 cm. in diameter. This 
bullet did not enter the peritoneal cavity. 


CASE 90 ; 
(UNKNOWN JAPANESE) The body of this soldier was partially 
decomposed when received. It appeared that the soldier 

had been wounded by bullets. Veath was attributed to shock 
associated with a severe fracture of the left femur. 


Examination revealed a perforating wound of the lower third 
of the left thigh. The wound of entrance (.5 cm. in dia- 
meter) was medial and the explosive wound of exit (16.6 x 
13.9 em.) was located on the lateral &’spect of the thigh. 


The lower third of the femur had been shattered but the great 


vessel were intact. Present also was a perforating wound 
of the right buttock. 


CASE 91 
132nd inf., while on patrol 


lying in an open foxhold was wounded by the direct burst of 
a Japanese mortar shell. His right foot was blown away. 

He was taken to the command post and remained there over 
night. On the following aay he bled to death, while being 
carried to the rear on a litter. This was & preventable 
death. The aid man, when questioned, stated that he did 

- not apply a tourniquet before beginning the litter carry be- 
cause the stump was not bleeding at that time. He was 

wounded at 1800 hours, 4 April 1944, anda died at 1300 hours 
on 5 April. 


The photograph reveals the traumetic amputation stump. 
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CASE 92 


CASE 92 
182nd Inf., while on 
in——————eard beyond the perimeter tripped the wire to a U.S. Booby 
Trap (Grenade). He heard a noise and hit the dirt, but 
was struck in the left buttock by a fragment from a distance 
of 3 yards. He was wounded in the morning 29 March 1944. 
At the clearing station the wound was debrided and another 


incision made to remove the fragment. This incision was 
sutured. Sulfanilamide powder was insufflated into the 
entrance wound and it was left open. The patient died at 


1100 hours 4 April 1944, of the gas gangrene which was diag- 
nosed on the same day. 


Postmortem examination revealed necrosis and infection of 
the wound and blood stream infection due to B.Velchii. 


‘Photographs show both wounds with forcep grasping one of 
the sutures which were still in place. 


CASE 9 
mG , 129th Inf., while ‘lying 
ae prone in the open firing at the enemy was Struck by frag- 

x - ments from a Japanese mortar shell which burst on the ground 
_ nearby. He was wounded on 15 March 1944. On the following 
’ day a guillotine amputation was performed through the lower 
lird of the right thigh because of impairment of blood sup- 
ply. A shattered 4th left toe was removed and small wounds 
of the right ‘buttock, lumbar region, right shoulder, and arm 
“were debrided. eo was evacuated on 19 March to a 
3) pital. He developed anuria 23 March and died at 
0845, 25 March 1944. Death was attributed to uremia and 
eardio-respiratory failure. The uremia was thought to have 
poet cance te ut "crush syndrome < are 
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Se .18) Int., while 
running along a jungle trail, was struck by fragments of 

a "short" U.S. 81 mm mortar sheil which exploded betwee: 
hie legs. He was wounded at 0945, la ] 
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portable hospital surgical disarticulation of the left hij 
was done for an incomplete high traumatic amputation of 

the left thigh. hole blood (2000 cc.) was administered 
before anfi during the operation. He died of shock © hours 
later. 


»* 


ixamination revealed traumatic amputation of the right le 
in the upper one third, surgical disarticulation of the left 
hip, and mutilation of the right hand with multiple fractures 


the photograph shows the extent oi the wounds. 


CASE 95 sino’ 

( JAPANESE ), was wounded in action On 4n 
unknown date. He sustained multiple penetrating wounds of 
the right lower extremity and a superficial wound of the 
scalp from fragments of a U.S. land mine. He was treated 
at the Evacuation Hospital developed gas gungerene of bie 
right leg and died at 1530 hours, 12 March 1944. 


Examination revealed the characteristic odor and edmatous 
discoloration of gas infection. The right tibia and fibula 
were fractured in the middle third. The largest of the 
penetrating wounds measured 2.5 cm. 


Fruovograph BHOWS the webes TPragiichys Lecuvereou ivi viic 
rastrocnemius muscle. 
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ixamination revealed penetrating wounds of the left parietal 


and right«kidney regions. i 


1e wound of entrance (1.5 cm. in 


~ 


diameter) in the left parietal region was filled with brain 
tissue. stellate fracture lines coursed the cranial vault. 


lhe parietal lobe was lacerated and intracranial hemorrhage 
as marked. & small fragment of metal 


was removed from the 


brain tissue. another fragment pierced the -l2th rib right 


to enter the abdominal cavity, f 


‘agmented the right kidney and 


I 
lacerated the right lobe of the liver. Massive hemoperito- 


I : 


~ 


eum was present. 


tozrraph shows the Small Tragment recovered from the brain. 
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Cr 1st Fiji Commando, while on patrol 
slipped on a U.S. land mi 

hours, 26 March 1944. 


ne. He was killed instantly 1300 


Examination revealed 7 wounds. A fragment entering the 
he sa 

the right, fronto-temporal region. In its course this frag- 
ment fractured the maxilla, zygoma, frontal and temporal 
bones and destroyed the right frontal lobe of the brain. A 
penetrating wound (2 cm. in diameter) of the abdomen was 


ad produced an entrance wound (1.2 cm. in diameter) through 


> 
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lo@ated 6 em. above the umbilicus. The fragment producing 
th 


wad 


is wound severed or perforated the pylorus, auoaenum, Jje~ 


junum and mesentery of the small bowel and was found lodged 


~192~ 


"i ty 
=) 


We eis 


’ a 
be 4 
Aa Law 


| 


—_—~ 


toneal cavity was fille wl . Another missil 
produced a venetrating ane (2.2 om. in diameter) i 

left pectoral region severed the brachial plexus. 
fragment was found in the ‘subcuteneous tissue ove 
rib in the posterior axillary line. In adaition 
trating wounds of the chest wall, 1 of th > abdomina 
and 1 of the left thigh were hae Nea oe 2 


Photographs show wounds of the head al hest and a: 
" fragments recovered from the chee wad ‘end peritoneal | “es 
cavity. 
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; 164th Inf:, while oe 
-and advancing on patrol was struck by several .25 | 
os ativer Japanese bullets fired by a sniper froma dist 
poy 50 to 75 yards. Be was killed ee at ‘i 
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The entrance wound (2.5 cm. in diameter) in the abdominal 
wall was situated in the left lower quadrant and the exit 
wound (5 cm. in diameter) on the right side of the scrotum. 
the missile producing these wounds lacerated the sigmoid 
colon, fractured the symphysis pubis, and avulsed the 

right testicle. The left femur was fractured in its lower 
third by a bullet which produced an oblique perforating 
wound. This bullet traversed the thigh from the lateral 
aspect of the upper third to the medial aspect of the lower 
third. In addition perforating wounds of the left buttock, 
left shoulder and left ear were present. 


The wound tract traversing the abdomen and scrot 
monstrated in one photograph by the inser catheter. A 
bullet found in the clothing is shown in l 

eraph. 
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CASE 102 


while in front of the 
herimeter cutting down trees to improve line of fire 
stepped on a U.S. land mine and was killed instantly at 
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CASE 102 


1015 hours, 1 April 1944. 


Exemination revealed 18 widely distributed wounds. The 
head wound was obviously responsible for immediate death. 
The fragment which produced the extensive head wound 

(10 x 6 om.) destroyed the right orbit, right frontal bone: 
and avulsed both frontal lobes and part of the right pari- 
etal lobe of the brain. In addition there were numerous 
penetrating and perforating wounds of the upper and lower" 
extremities and abdominal. and chest walls. The following 
compound fractures were found: right tibia, left tibia and 
fibula, right femur, ‘akg ulna and sanding 


Photographs show thi 
covered metal Tragemses - 
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wounds of soft tissue about the right hip joint and buttocks. 
These wounds were debrided. . The patient died at 1450 hours, 
16 March 1944. His death was attributed to gas gangrene and 
peritonitis. . 


Exemination revealed a foul, edematous, discolored crepitant 
wound of the right hip. & sinus tract containing a sero- 
sanginous exudate led to the fractured head and neck of the 
femur. The edema and discoloration extended above to the 
wound into the right buttock. An operative incision was 
present in the low mid line. The terminal ilium was gan- 
grenous as a result of an unexplained thrombosis of the mes- 
enteric vessels. Gengrene of the ilium accounted for the 
presence of a diffuse sero-purulent peritonitis. 


CASE 104 


SES OTS 132nd Inf., stepped on a 
mine while on an authorized mission in front of the peri- 


meter erming U.S. land mines at 0830 hours, 27 March 1944. 
ke was taken immediately to the Clearing Station. There 
his numerous wounds, including the wound of a traumatic am- 
putation of the left foot, were debrided. He died of shock 
at 1445 hours, 27 March 1944. 


Sxamination revealed 13 wounds. The 4 wounds of the left 
lower extremity were: the wound of an amputation stump in 
the lower third of the leg, a linear wound 12.5 x 6.2 cm. 
over the knee accompanying a compound comminuted fracture 

of the patella, an irregular wound 10 cm. in length on the 
medial aspect of the knee and a superficial wound on the 
medial surffce of the thigh. 3 wounds of the right leg 
were seen, a gutter wound 7.5 om. long on the dorsum of 

the foot, a small penetrating. wound of the ankle accompany- 
ing a fracture of the internal malleolus, and a superficial 
wound of the calf. A large wound (12.5 x 7.5 cm.) of the 
right buttock was associated with a compound fracture of 
the sacrum. Present also was a compound comminuted frac- 
ture of the right ulna. In addition wounds of the back (2), 
right forearm (2), and left buttock (1), were found. 
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group are those who had no overhead "cover", but were pro- 
tected on all sides by well du#-in holes or trenches. The 
third group comprised those with the least protection, and 
is subdivided into those who had no protection whatsoever, 
and those who had partial protection. A soldier ina 
shallow foxhole or behind a tree or log would be considered 
one with "partial protection”. Eighty one casualties pro- 
duced by miscellaneous. weapons whose position at the time of 
wounding was not considered significant are excluded, but 


will be discussed later in this section. In 150 instances 
the "position" was not stated. Data regarding “protection 
and position” was available therefore in 1,557 cases, and is 


summarized in Table l. Those who were erect, standing, 
walking or running were included under the classification 
"standing". 


= 


Fie.83: Showing "necessary" and “unnecessary” ex- 
posure in a position on Hill 700. 


Those who had considerably less body area exposed, whether 
they were sitting, crouching or kneeling, are placed in 

the group designated “sitting”. The term “prone” does not 
require explanation. By weapon these casualties were dis- 
tributed as follows: mortar 39.6 per cent, rifle 26.8 per 
cent, grenade 13.5 per cent, artillery 11.4 per cent and 
machine gun 8.7 per cent. ; . 
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TABLE I 


Rifle Weach.Gun Grenade Mortar Arty. Totals 


36.5 

0.8 

Sitting 18.4 
cover} 10 0 1 1 2 28 1.6 

Prone open | 72 30 2 122 312 20.1 
cove 1 12 2 2. 

Pillbox 1l : : : ) 9.1 

Trench-hole C 12 1S 51 : 177 11.0 

Totals 1 1 209 512 18 1 100.0 


a. influence of position on number of casualties. 


It is obvious that the body surface exposed de- 
pends upon the "position" of the soldier when wounded and 
should bear some correlation with the number of hits. It 
is important to know whether the number of hits depends 
solely upon the body surface exposed, or whether it is great- 
er for aimed weapons. Data relating to this problem was ob- 
tained by examining the least protectea group (standing, sit- 
ting and prone) which constitutes 79.9 per cent of the total 


(1,557). 


Fig.84: Little protection is afforded by tuis 
type of machine gun emplacement. 


\ 
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Fig.85: A shallow 81 mm. mortar emplacement which 
affords moderate protection. 


TABLE II 
("covered and uncovered") 


Aimed Weapons Unaimed Weapons Totals 


Position 
580 46.8 
313 bs PY 
347 28.0 


Standing 
Sitting 
Prone 


_-—— 


1240 100.0 


By reference to Table II it is apparent that there 


“e 
are twice as many casualties among the "standing" as there 
are among either the "sitting" or the "prone". Furthermore, 
the number of casualties is approximately equally Givided be- 
tween the two latter groups. men the factor of "cover" is 


extluded by omitting the small number who hada slight pro- 
tection, the relative vroportion of casualties in the th 
subdivisions remains unchanged. This is what might be ex- 


sected were all missiles unaimed and travelling at ranaom. 
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the foregoing finding it appears that in this 
len, the number of casualties 
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random unaimed hits which were roughly in 
body area expos 


Ol 


6: A cleared field of 


the 129th sector, 
favorabie for the. 


MALT t 
ae Sh ed 


("covered" 


fire in Front 


of the-on 


where the terrain was al 


use Ol tanks. 


Be 4 
pe § 


omitted) 


Uneaimed Yeapons 


evelit the numoer of wounas receiveu wousu ve 
on to the projected body area exposed 


* 
: 


ro 


POPrULON 


SO 


ALL 


Ah bproz= 


latively Well Protected 


ke 


0) 
ty 
A 
oO « 
~ loa 
i i) 
v 
> - 
ea = 
— 
ord 
~~ 
obs 
= 
eri GO 
o> 
a 
mt ped 
i) 
- 2 
4 
ens 
D wo 
em | 
~~ PB 
} J 
ts. = 
~4 


i 


4 
L 
eroaal 


Oo H 
oO © 
4 
Cyr 
> 
» & 
+ 
&) 4g 
ge 
or 
= © 
‘@) 
4 


ry 
Y 
= 
. 
| 
‘) 
~~ 
My 
O 
n 
ool 
ej > 
* > 
. 4 nd 
69) W 
D = 
. a) 
Le | ; 
“4 rt 
om cf 
7 
re 4 
3 
oO 1 
4 5 4 
i / ; 
ct a | 
=" ~ ; 
®) © c : 
42 ont = O 
42 3 
Wd © f4 G2 
2 4 o 
, 
Ps Qt 
ae G4 i ort 
C 3 
—4 : 
? at 
Oo 
“ ; @ ert 
_ 
’ 4 & 
a £ 
“4 c4 oO 
. 
‘ | i) 
rer 
4 
an 


® c,8ITIT @ 


TABLE IV 


Rifle Mach.Gun Grenade Mortar Artillery Totals 
se sss sss sss 
Patrol 105 34 25 346 29 228 
Defensive 253 78 152 586 136 1207 
Offensive 58 36 38 50 3 185 


Total 416 148 215 673 168 1620 


a 


Table V shows the relative percentage distribution 
of these casualties according to the aimed (34.8 per cent) and 
unaimed weapons (65.2 per cent). A much higher percentage, 
however, were wounded on both vatrol and offensive action by 
the aimed weapons. On defensive action the reverse obtains. 


Type of Action Aimed Weapons Unaimed Weapons Total 


Patrol 2h,.6% 8 4% 14.1% 
Defensive 58.8 §3.0 7h. 5 
Offensive. 16.6 8.6 Li dh 


Totals 100.0 100.0 100.0 


—— ——— 
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dad. Range and Distance from Burst 


The approximate range was known in 339 casualties 
produced by the rifle and in 121 casualties resulting from 
machine gun fire. In Table VI this group is tabuleted in 
percentages according to range and disposition. The higher 
lethal effect of bullets at close range Should be noted. 

At longer range it wouid appear thet the casualties received 
either minor or vital wounds since none received wounds of 
sufficient severity to cause evacuation to the U.»5. The 
distance from the shell burst or weapon was estimated in 
most instances and is, therefore, open to considerable error. 
It is likely that the actual distance from a shell burst was 
greater than the estimated distance. In future studies 
suitable samples might be used to check on this error. Pur- 
thermore, indoctrination of troops, before combat, regarding 
the importance of such data might lead to more accurate ob- 
servation. 


TABLE VI 


Dead Duty Evacuated to Total Average 


Yards Rifle Mach.Gun Rifle Meach.Gun Rifle Mech.Gun Rifle Mach.Gun 


0-25 5h-7% 40.3% 17.9% 3.2% 37.7% 28.6% 33.9% 26.1% 
25-50 27.3 45.1 8.3 6.4 19.3 35.7 16.8 33.1 
50-75 8. wh S72 51.6 42.9 35.7 29.5 24.8 

1 6 0.0 0.0 fe) 


Approximate distances from shell bursts (including 
"knee" mortars) were known in 623 casualties produced by the 
mortar and in 176 caused by artillery. The percentage dis- 
tribution of these casualties according to the disposition 
of the patient is shown in Table VII. In the jungle the 
effect of a shell burst should be more limited than in open 
terrain. Approximately 60 per cent of the casualties were 
under ten yards from the burst. 
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Table Vil 


Ranges Dead Duty Evacuated Total Average 
to U.S. 
Yards Morter Art. Morter Art. Morter Art. Morter Art. 


0-10 79.4% 66.0% 64.5% 50.5% 66.64 53.84 66.7% 59.64 
10-20 a2. “63 a SS RS IRS R382 
20-50 11.0 4.7 By ee 76.435 ihe 32.5 
0.0 aoe AS 3.8 15.4 . See 


Totals 100.0 100.0 100.0 100.0 100.0 99.9 100.0 100.0 


Similar results are tabulated for the grenade in 
Table VIII. It is rather surprising to find thet the effect- 
iveness of the Japanese hand grenade extends beyond five yards, 
es evidenced by the fact that 25.1 per cent were wounded at 
this distance, Eowever, it is possible that some of these 
casualties were produced by U.S.grenades. 


TABLE VIII 


Range Yards Jead Duty Evacuated to U.5. Totel 
0-3 100.0% 67.3% 56.7% 67.6% 
3-5 0.0 6.4 L365" tom 
I+ 0.0 26.3 29.7 25s1i 

Totals 100.0 100.0 99.9 99.9 


e. Time Phase 


In Table IX casualties are separated according to 
the period of time in which they occurred. The first phase 
extends to the beginning of the battie of the perimeter (15 
February to 7 March), the second phase covers the intensive 
perio@ of activity of (8 March to 28 Warch) énd the last phase, 
the subsequent relatively inactive period (29 March to 21 April 
1944). uighty per cent of the casualties occurred during the 
battle of the perimeter. 


TABLE IX 
Rifle Mach Gun Grenade Mortar Art. Totals 
iO. No. NO. No. NO. No. 
First Phase 35 7 Li 39 35 127 
Second Phase 308 111 184 622 140 1365 
Third Phase 102 34, 29 32 18 215 


Totals LA5 152 22k . 693 193 1707 


Table X summarizes the distribution of casu- 
alties in percentages according to their mode of production. 
Sixty five per cent were wounded by unaimed and the remain- 
der by aimed weapons. 


TABLE X : : 

Aimed ‘Yeapons Unaimed Weapons Totals 

First Phase 7.1% 7.7% 12.6% 
Second Phase 70.1 85.2 80.0 
Third Phase 22.8- Fe 7h 
Totals 100.0 100.0 100.0 


f. Miscellaneous \eapons and Circumstances 


Zighty one casualties (4.5 per cent of 1,768) re- 
sulted from the following miscellaneous weapons, land mine 
(excluding grenade booby traps) 34, aerial bomb 14, .45 cal- 
iber pistol 14, powder explosions and fleres 6, bangalore 
torpedoes 9, bazooka 2 and bayonet one. Enumeration of the 
very varied circumstances surrounding the wounding of these 
patients serves no purpose since no general conclusion can 
be derived. 


When all casualties are considered, however, (in- 
cluding those produced by miscellaneous weapons) several cir- 
cumstences deserve mention and are quoted from the section on 
U.S.weapons. "Nineteen were wounded by the accidental dis- 
charge of a rifle by a fellow soldier. Mistaken, identity 
resulted in thirteen deaths and the wounding of six others. 
Bight of these deaths were occasioned by the soldier seeking 
to relieve himself at the toilet during the night. self- 
inflicted wounds, accidental or intentional were responsible 
for ten casualties, three of whom died. The accidental 
tripping of land mines and booby traps produced fourteen 
deaths in a total of forty wounded. Four soldiers were 
killed while souvenir hunting, two by the rifle and two by 
land mines." 


In jungle warfare a fair number of casualties 
result from the overhead explosion of mortar or artillery 
shells, or aerial bombs overhead, 48 4 result of detonation 
on impact with a tree or its branches. Such explosions 
are designated "tree bursts" as distinguished from "ground 
bursés". In 900 instances there were 93 (11.5 per cent) 
"tree bursts". Mortar shells constituted 58.1 per cent 
of all “tree bursts", artillery shells 34.4 per cent Us Saas 
aerial bombs 7.5 per cent. Ground bursts were divided as 
follows: mortar shells 79.1 per cent, artillery shells 20.0 
per cent and aerial bombs 0.9 per cent. 


Tskenwest 3 


hig.oY: «a mortar sheil bursts in front ot two men 
on € trol. Mar casualties were caused 
by oul m mortar and artiliery"shorts" 
. F 
6 
g-. 2srotective } ure 1 Kecommendations 
(1) Pillboxes. Opinion has been expressed that 
. a \ me yer. ge: oe iat ~ 24 : oi TF Fe 6 -” 2 
the large size of the firing slit resulted in casualt) 
whict might have been avoided by & smaliez Opening. In some 
instances, nearby tree snipers were able to direct fire 
throug the firin slit. Pecause Of this fact it has been 


suggested t hi at an eave overhanging the firing slit might be 
l means of protection. Our findings in- 
coe that gun fire directed through the slit is of little 
oortance. founding through the firing slit did occur in 
10h (6.7 ver cent) instences in 1,557 casualties. However, 
in this group the aimed weavons (rifle and machine gun) were 
responsible for only 9 (8.6 per cent) of those so wounded. 
In view of this small number the advisability of the over- 
hanging eave is doubtful. However, a considerable number 
of casualties (95) are caused by shell fragments passing 
through the firing slit. This would indicate the need f 
eonsis 


keeping the size of the firing slit as small as is consi 
with observation and maneuverability of weapons within the 


pillbox. 


Protection against the hand grenade was afford- 
e of wire ("chicken” ) net at night ec 
s, and was favorably ESOOMMeD SOF some type of 
light serve to “bo ounce of! the unexpected grenade 
t net. The dere should be sloped 
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The construction of pillboxes might be in- 
proved by the use of heavier (12 dnch) logs. Hard wood 
is recommended if obtainable as termites destroy soft 
timber quickly. Some concrete could be used to advantage. 
ince the location of the pillbox is usually known to the 


>) 
enemy, camouflage should be sacrificed for sturdy con- 

struction. The earth floor in a square log pillbox should 
not be excavated out to the edges of the logs. On the con- 


‘a 


, the central excavation 
is made circular in shape, thus leaving more earth in the 
corners. 


rary a stronger pillbox results il 


s 
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Fig.92: Photograph reveals unnecessary exposure 
and concentration olf men. 


(2) Combat Training. The majority opinion “held 
that the Japanese soldier made better use of cover tian did 
our troops, and were better trained at "digging in” quickly. 
they utilized all natural cover. They crawled close to the 
ground and their foxholes were small, efficient anda well 
suited to the purpose intended. On the contrary our troops 


were frequently careless in exposing themselves unnecessarily 
and oftimes were content with foxholes which were entirely 
too shallow, Many wounds were, received bdecause soldiers 
crewled with buttocks elevated, making a large silhouette. 

In training and staging areas more time devoted to eS A HE 
in™ would serve not only to stress the importance oi aaequate 
cover, but would also develop the necessary muscle. 
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Fig.93: Infantry advancing behind tanks. iany 
casualties ccurred when the Japanese 

=f + } oy ~ of .* + 4 7 a : 7 > ee om | 

V ithheld iid UntTid tne tanks had assed. 


hen under iré tne “amportence o1 dispersion 
snhouiag ove repeateadiy emphasized. #OP exAaiipsiec iM One iNn- 


stance thirteen wen preparing to enter a truck were killed 
or wounded by a singie sheil. Neglect of this principle 
resulted in 6000 enemy killed by our 

area. 
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(3) Medical Suggestions. Aid men should re- 
ceive more preliminary training in vena puncture. Lack 
of familiarity and practice in this technique frequently 
delayed the administration of plasme. since patients can- 
not be evacuated at night fre@m front line positions, every 
soldier should know the principles of first aid. Under 
combat conditions similar to these at Bougainville, it is 
felt that the oral administration of sulfanilamide medi- 
‘cation should be discontinued in the fieid unless on pe 


atr 
far from medical installations. It was often difficult to 
know later in the hospital whether a man had received this 


I ij 
medication anag,if so, in what amounts. It was estimite 
that less than 10 pe y mouth after 
beine wounded. Th 3 as to dose frequently de- 
layed adequate sulfonamide therapy. Finally the practice 
of sending aid men forward to remove the dead wnder fire is 
very demoralizing and should be condemned. ; 


(4) Body. Armor. ‘The subject of protection would 
not be complete without some expression of opinion regarding 
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the relative effectiveness o 


9. SUMMARY 

- The primary purpose of this report is to evaluate 

? the different weapons as casu- 

alty producing agents. In order to achieve this aim it 
was necessary to determine and to correlate the varied cir- 
cumstances surrounding wound production in each individual 
case. It was essential to know what weapon caused the 
wound, the anatomical region wounded, the.range and distance 
from the burst, the available protection, the degree of dis- 
ability, the treatment and disposition of the patient and 
all details relating to death. This report comprises a 
study of all battle casualties (living and dead) occurring 
in the Army Ground Forces on Bougainville Island from 15 
February to 21 April 1944. | | 


a. History 


The Bougainville campaign possesses certain 
features which are not ordinarily found in jungle warfare. 
A beachhead was wade in virgin jungle for the purpose of 
establishing airfields. Not until four months later did 
the enemy engage in the wajor large scale attack referred 
to as the "Battle of the Perimeter". In this interval the 
perimeter was extended and strongly fortified and an excel- , 
lent system of roads was constructed within the defended 


area. When attack came, we possessed superior force both 
in numbers and equipment. We had gained control of the 
air and in addition had the advantage of overwhelming ar- 
tillery s. veriority. Ample vehicular transportation and 
smooth ali weather roads facilitated supply and evacuation. 
Medical installations had been completed which were easily 
accessable and adequate to meet all exigencies. Conse- 
quently a high standard of medical care was waintained. 


The Japanese on the contrary were handicapped by the nec- 
essity of taking offensive action against a well established 
perimeter defended by a greater number of better equipped 
troops. furthermore, their supply problex was very dif- 
ficult. ‘ney were compelled to transport supplies chiefly 
by pack through dense jungle and over narrow rugged mountain 
trails. However, with the exception of artillery weapons 
and shells, the enemy, by dogged effort were able to keep 
adequate supply of arms end ammunition. 


b. Casualties 


The United States Forces at Bougainville sustained 
2,335 casualties from 15 ¥ebruery to 2lsdApril 1944, of these 
16.9 per cent died, 69.3 per cent were returned to duty and 
13.6 per cent were evacuated to the United States. In the 
totad group there were 547 who were so lightly wounded that 
they were returned directly to duty from the battalion aid 
posts or collecting stations. Since the effect of weapons 
on this group was minimal end since these soldiers were not™ 
actyelly "lost to combat”, they were excluded from the re- 
mainder of the study. Therefore, all subsequent percentage 
figures are based on 1,788 battle casualties who were admitted 
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to hospitals, or were killed in action. Using the 1,788 
casualties as a basis we find that one of four men wounded 
died, making a mortality of 22.1 per cent. The living 
woundéd numbered 1,393, of these 77.2 per cent were returned ' 
to pte 8 and the remainder aga to the United States. 


ie. THB ma jority of ghaualties (78. & per cent) oceur- 
red ae the "Battle of the Perimeter", a period arbitrarily 
defined as extending from 8 March to 28 arch 1944. Most 
of these casualties occurred within our lines. Because of 
the fortuitous circumstance of hospital accessability, these 
wounded obtained adequate medical care, usually within one 
hour, but in-most instances in much less time. Patrol 
activity was chiefly responsible for the small number of 
casualties which occurred before and after this battle. 
These casualties constituted the major problem in the evac- 
ustion of the wounded. During the "Bettie of the Perimeter" 
the Americans loss was 210 killed in action as contrasted 
to 8,527 Japanese dead, a ratio of 1 to 24.6. 


c. Anatomical Distribution of ‘Younds 
4 striking contrast is observed in the percentage 


distribution of wounds in the dead, in the living and in both 
groups combined, when classified according to the enatomical 


region involved. (See Table I). 
TABLE I 
Relative Ba 
Order 1 2 3 4 5 6 
Total Lower-sxt. Head Multiple Upper ixt. Thorax Abdomen 
Casuel- . X : ; : 
ties 224 7h 21.4% 18.6% 17.9% 12.9% 6.6% 
Dead Head. Multiple Thorax Abdomen Lower ixt. Upper 
| | Ext. 
Only 36.4% 25.6% 22.0% 12.2% 3.5%  *0.3% 
; i 
Living jLower Ext pees lead Multiple Thorax Abdomen 
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ad. Wound Distribution 


\ 
it was found that the distribution of wounds is 

dependent lergely upon exposure to the random missile and 
not upon directed fire. This is demonstrated clearly by 
comparing the actual with the expected number of hits in 
each anatomical region. This was done by superimposing the 
percentage of hits over the percentage mean of the projected 
body area. in this way the directed fire (rifle) was com- 
pared to the undirected fire (mortar) and to the total hits 
by all weapons. A close correlation exists between the 
expected number of hits and the mean projected body area ex- 
cept in the case of @ single region, the head. In the head 
the number of hits exceeded the expectancy by more than 100 
per cent. This would indicate that in combat exposure of 
the head exceeds that of any other anatomical region. How- 
ever, the fact that percentage of rifle hits exceeded the 
percentage of unaimed mortar hits by a perceptible margin 
would tend to indicate that the factor of marksmanship does 
accouut for a moderate number of head wounds. 


e. Effectiveness of Weapons 


in Table II the number of battle casualties pro- 
duced by the different weapons is shown in relation to the 
"relative lethal effect” of each weapon. A clear distinction 
exists. The total number of casualties produced by a4 given 
weapon reflects not only the extent of its use by the eneny, 
but also the effectiveness of that weapon when employed under 
the particular circumstances of that battle. On the other 
hand the "relative lethal effect" of a weapon is defined as 4 
the percentage killed by all hits and is a measure of the 3 
effectiveness of that weapon under all conditions (providing es 
facilities for medical care are comparable and constant). ¥ 
For exemple, while the mortar produced more casualties in < 
this cempaign, the machine gun had the highest lethal effect. = 


ieee 
Relative | oy eR ae ae 
Order 1 2 “3 Sete. 4 
Number of | ¥ “Rifle Grenade Artillery Mach Gun | 


“2. Relative [Mach Gon Ririe artillery Worter . “crenede®™ 
re ne ate Se eB ; pe ae 
nee 1S 1 ee. 32. 0Re oS. . 22.96. Et 6.3% 


>. artillery Grenade | 
‘a 10.9% 3.5%. “gh 
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A true measure of the effectiveness of a weapon 
cannot be obtained by a consideration of the total number of 
casualties and the relative lethal effect alone. A third 
factor must be considered, namely, the severity of the wound 
in the living. An estimate of the severity of the wound 
may be obtained by classifying the living casualties accord- 
ing to the ultimate disposition of the patient, whether he 
was returned to duty from the first or second echelon, or 
evacuated to the United States. a still more important 
criterion of the effectiveness of a weapon from the stand- 
point of winning a battle is the ability of the wounded 
soldier to continue combat. This was determined by class- 
ifying the wounded according to arbitrary criteria based on 
whether the soldier could have continued combat for a few 
hours if his life were st stake. ‘hen measured by both of 
these standards the relative effectiveness of the different 
weapons was found to be of the same order as follows: (1) 
machine gun, (2) rifle, (3) artillery, (4) mortar, (5) gren- 
ade. 

Sufficient ballistics data is not available in 
this theatre to determine the average velocity of shell 
fragments producing casualties. The exact size of the 
shell causing these casualties is also unknown. Further- 
more, there is insufficient clinical data to determine the . 
size and mass of the fragments causing casualties. However, 
if one assumes the average velocity of buliets is eater 
than that of shell fragments at the point of impact, these 
findings suggest that the effectiveness of a weapon is a 
function of the velocity of the missile. 


TABLE III 

Relative Order 1 2 3 4 5 

Lost Rifle Mach Gun Arty. Grenade 
to 2.3% 12.6% 10.5% 8.8% 
Battle |iffective- fiiach Gun Rifle arty. Yortar Grenade 

ness of | +s 
85.5% L. . 8% 6 . 5% 1% 40.6% 

Lost Rifle Wortar Mach Gun Arty. Grenade 
to 7.7% 27. 6% 18.0% 9.5% 6.5% 
Combat |Zffective- | Mach Gun Kifle Arty. Yortar Grenade 


ness of 


75.0% 52.3% 30.0% 24.5% 18.8% _ 


"Lost to Battliet-Casualties dead evacuated to the rear echelon 
and to the United States. 


"Lost to Combat"-Casualties dead or unable to continue to fight 
° "if life were at staxe™. 


(a) Percentege of casualties wounded by each weapon. 
(b) Percentage effect of the weapon per se. 
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f. Comparison of Japanese and U.S.Weapons 


A comparison of the effects of Japanese and U.S. 
weapons shows a lower lethal effect for both the enemy ar- 
tillery and the grenade. the fact that our artillery was 
predominately heavier than that of the Japanese may explain 
its greater relative effectiveness. The low lethal effect 
of the enemy grenade appears to be characteristic of that 
weapon. (A comparison of weapons was possible in only a 
relatively small number of instances, since records were 
available for only 219 casualties produced by U.S.weapons. ) 


g- Circumstances 


On the basis of the study of a large group 
(79.9 per cent} who had relatively little or no protection 
when wounded, it was found that the number of cesualties 
depended upon random unaimed hits which were distributed 
roughly in proportion to the body area exposed. The re- 
maining casualties which occurred under the circumstance 
of relatively good protection were equally distributed be- 
tween the pillbox and the uncovered foxhole or trench. 
Aimed weapons were responsible for 861.9 per cent of the 
casualties in the uncovered trench or foxhole and for only 
29.3 per cent in the pillbox. On patrol and offensive 
action the majority were wounded by the aimed weapons, 


whereas, on defensive action, the reverse obtained. Bighty 


per cent of the casualties in this study occurred during the 
"Battle of the Perimeter”. 


A number of casualties resulted from careless ex- 
posure, failure to dig-in and failure to take advantage of 
natural cover. A large number of casualties (219) resulted 
from our own weapons. These findings indicate the need for 
even greater emphasis on the importance of "cover", The 
training program should aiso stress the avoidable circum- 
stances under which troops are killed or wounded by care- 
less behavior. 


h. Medical Treatment 


Exceedingly advantageous circumstances surrounded 
the treatment of the wounded at Bougainville. In the treat- 
ment of 2,015 casuelties the low mortality of 3.7 per cent 
was obtained. axperience in this campaign indicates a need 
for portable blood banks. Shock and hemorrhage were well 
treated by the liberal use of piasnia. Whole blood trans-. 
fusions were used more extensively than in any previous cam- 
paign in the South Pacific. Nevertheless, a wider utili- 
gation of blood transfusions would have been beneficial, be- 
cause of large blood volume replacement needed. fractures 
were well treated by plaster immobilization. There were no 
deaths due to compound fractures of the extremities. First 
aid treatment was excellent, and in only two instances did @ 
death occur which might have been attributed to an aid mans 
error of judgment. Inadvisable evacuation~of patients be- 
fore recovering from shock possibly contributed to a fatal 
outcome in a few instances... 
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i. Postmortem Examinations 


Hemorrhage was the most common cause of death in 
104 autopsies. Frequently four or more liters of blood were 
found in the pleural or peritoneal cavities. Extensive 
brain damage ranked second in producing death. Accurate 
determination of the causative missile by the appearance of 
the wound was not possible in either the dead or the living. 
There was no constant relationship between the size of the 
wound of entrance and exit and the underlying structural 
damage. "Blast Effect" of high velocity missiles was fre- 
guently noted in the more solid organs as well as in the lung 
and brain. 


NOTE: This report hss been written without the benefit of 
adequate ballistics data. Hence some of the assumptions 
regarding the velocity of missiles may be erroneous. 
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10. CONCLUSIONS 
a. The Objective 


The ultimate aim in the study of wound ballistics 
is to provide data which will allow the machinery of war to 
produce more casualties among the énemy. These data may en- 
able an army to devise more efficient weapons, develop better 
protective measures and will eventually reflect in improving 
the care of the wounded. 


b. The Data Required 


Field studies should yield information which per- 
mits the proper evaluation of weapons as casualty producing 
‘agents. The effectiveness of a weapon may be measured by 
the number of casualties it producés, and by the severity of 
the wound. Wound severity in turn must be gauged not by 
local appearance, but by the ultimate disposition or length 
of disability of the patient. The following factors, there- 
fore, must be considered: 


(1) Weapons. Type and proportion of weapons 
employed, the range or distance from the shell burst, and the 
mass of velocity of the missile should be determined. 


(2) Local Circumstances. The number and char- 
acter of casualties reflect battle condition; hence, local 
conditions must be ascertained. It is desirable to know 
the position and occupation of the soldier when wounded, the 
available cover, terrain end the tectical situation. 


(3) Medical Care. A detailed study of the 
patients medical record is essential and should include a 
description of the wound, with the exact location of the 
point of entry, evaluation of the treatment and postmortem 
findings in case of death. The degree of disability measured 
in time lost from combat must be ascertained and evaluated, 
together with the mortality rates for each weapan. 


c. The Methods and Results 


Data in this report wee obtained by personal inter- 
view and by questionnaire. Because the wounded man frequently 
knew less about the circumstances of wounding than his unin- 
jured companion, witnesses were interviewed at the front as 
soon as possible after the action. Hospital staff officers 
were not trained in the study of wound ballistics and when 
casualties were heavy they were fully occupied with the care 


of the wounded. For this reason it was found desirable to 
have an officer of the ballistics team assemble clinical data 
at the various hospitals. Since the action was confined to 


a small geographical area and transportation facilities were 
excellent, the collection of essential information was rela- 
tively easy. Under these rather ideal circumstances the re- 
port falls short of attaining the full advantage of the op- 
portunity presented for the study of wound ballistics. Its 
merit’ if such there be, lies in the fact that it presents 
data on all who were killed and wounded in one battle. 
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dad. Ihe Lessons Learned 


(1) The personal interview is preferable to 
the questionnaire. The questionnaire may be utilized es 
an adjunct, if its use is supervised by a ballistics in- 
vestigator and its accuracy repeatedly checked. 


(2) There is need for the definition and stan- 
dardization of terms used in the study of wound ballistics. 
To obtain comparable reports it is necessary to adhere to 
some uniform plan of collecting and recording date. 


(3) The number of the wound ballistics team 
personnel was inadequate. For @ comparable volume of work 
the number should be doubled. 


(4) A wound ballistics team should be assigned 
to the combat unit one month prior to D-day. This will 
allow for indoctrination of medical officers, aid men and 
troops. In this interval experienced team members may fur- 
nish valuable instruction by outlining the avoidable circum- 
stances under which troops are killed or wounded. 


(5) Surgeons in hospitals along the line of 
evacuation should be instructed regarding the clinical data 
desired. They should understand the general objectives 
of the study in order to enable them subsequently to furnish 
the desired information. 


(6) The study of wound ballistics in the field 
requires special training and aptitude. it necessitates 
an attention to detail which an overloaded hospital staff 
does not have the time to devote during battle. Information 
collected in the routine manner without the aid of trained 
investigators lacks uniformity and accuracy. In order to 
collect adequate and accurate data it is essential that a 
full time wound, ballistics team be assigned for that purpose. 
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APPENDIX I 


MEDICAL ACTIVITIES IN RECENT ENGAGEMENT 


The following is an account of the activities of 
officers and enlisted men of the Medical Detachment, 129th 
Infantry, in an‘engagement with the enemy during the period 
14 February, 1944, to 16 February, 1944, in a sector to the 
front of OP #7, 129th Infantry. 


A&A reinforced platoon composed of personnel from the lst 
Battalion, assigned the mission of orgenizing and manning a 
new outpost approximately 10,000 yards to the front of OP #7, 
left the bivouac area of the lst Battalion at approximately 
O70OL, 14 February 1944, via vehicle to the CP of the 3rd 
Battalion, 145th Infantry, and thence proceeded by foot. The 
patrol was accompanied by one officer and four enlisted men 
of the lst Battalion Medical Section, per instructions issued 
by Headquarters 129th Infantry. 


The patrol proceeded without incident to OP #7, approx- 
imately 4,000 yards to the front of our lines. hence it 
marched in route column up the Laruma River and, at a point 
approximately 5,200 yards forward, scouts of the patrol re- 
ported the discovery of enemy emplacements. A plan of action 
was mapped by the patrol leaders, but before the plan could 
be carried out the patrol was attacked from the front and 
flank by the enemy. Personnel of the patrol withdrew to 
covered positions and, during the process of the withdrawal, 
enemy mortar and rifle fire caused 10 casualties, four of 
which were fatal. One of the four dead wes buried during 
the initial phase of the engagement. This casualty had been 
killed near the enemy position, and inasmuch as heavy fire 
prevented the evacuation of his body, he was buried there to 
prevent his capture by the enemy. Heavy enemy fire prevent- 
ed the recovery of the three other bodies. Of the six wound- 
ed men, five were removed to covered positions during the 
withdrawal and three of the five were taken to OP #7. They 
were treated there by medical personnel attached to the OP. 
The other wounded were taken to the point where the patrol 
set up an overnight bivouae and were given all possible 
first aid and treatment. 


Communication with the patrol had been severed and as a 
result no report of the engagement was received at the CP, 
129th Infantry, until approximately 1800L. The Regimental 
Surgeon, upon being informed of the developments, immediately 
made arrangements to take care of the evacuation of the casu- 
alties. The Assistant Regimental Surgeon, Capt. Mark W.Dick, 
and the non-commissioned officer in charge of the Medical De- 
tachment's transportation section, T/4 Vineent J. Welter, 
were ordered to proceed immediately by vehicle to OP #7 for 
this purpose. Within five minutes after receipt of the orders 
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Capt. Dick and T/4 \/alter were enroute. at the CP, 145th 
Infantry, they were joined by four armed guards from the 

lst Battalion, 129th Infantry, who accompanied them to the 

OP. The trip, over a poor trail, was made more difficult 

by the torrential rain which had fallen continuously since 
eerly afternoon. . They reached the OP at approximately 2000L. 
Three wounded men had already arrived by then at the OP and 
Capt. Dick administered blood plasma and morphine to the 
wounded. Thereupon, he instructed T/4 Walter to bring the 
three wounded men back to the Division Clearing Company. 
Driving at night through the jungle over the mud-riddeén trail, 
T/4 Walter, accompanied by four armed guerds, accomplished 
this mission by approximately 2400L. Because of the con- 
dition of the wounded, it was necessary to drive slowly and 
carefully during the trip. 


Meanwhile, Capt. Dick, having been informed that there 
were additional casualties at the point of the engagement, 
transmitted a request to the Regimental Surgeon for four 
litter squads. The Regimental Surgeon contacted the Surgeon, 
lst Battalion, Capt. Carl C. irnst, and advised him of this 
request. Capt. irnst ordered 18 enlisted men, under the 
leadership of S/Sgt Glenn J. Siewenie, to proceed immediately 
to OP #7. These men joined the forward elements of the re- 
inforcements sent out from the lst Battelion, 129th Infantry, 
and left their bivouac area at approximately O245L. 


The going over the muddy road and through the dense 
undergrowth was slow and difficult and after continuous 
marching the medical personnel reached the OP at approxi- 
mately O430L. Upon arrival there, it was possible for the 
aid men to obtain some rest before accompanying the rein- 
forcements to the point where the remnant of the original 
patrol had taken up positions. Capt. Dick took over con- 
mand of the medical personnel and, at approximately O700L, 
departed from the OF with 16 aid nen. Three aid men, under 
T/, Charles T. Tsakonas, were ordered to remain at the OP, 
set up an aid station and handle the forwarding of supplies. 
Capt.Dick, prior to leaving the OF, contacted the Regimental 
Surgeon ald requested that additional supplies and personnel 
be dispatched to set up and man a more complete aid station. 
The Regimental Surgeon left the Regimental CP for the OF with 
eight aid men at approximately O730L, 15 February 1944, ar- 
riving there at approximateiy O935UL. 


Capt. Dick, having departed from OP #7 with the forward 
element of the reinforcements, proceeded toward the point of 
the engagement. Enroute, four men were encountered bringing 
in a wounded man on a makeshift litter. Capt. Dick dropped 
out from the column to treat the wounded man. He administer- 
ed two units of plasma, dressed the wounds and gave him a 
blanket. The aid men made the litter as comfortable as poss- 
ible and the litter-bearers proceeded with the wounded men to 
the OP. Capt. Dick instructed the litter-bearers to request 
that additional supplies, particularly plasma, blankets and 
litters, be sent to him as soon as possible. Shortly after- 
wards, another group of litter-bearers carrying a wounded man 
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was met on the trail by Capt. Jick. This wounded man was 
also given two units of plasma, had his wounds dressed, was 
given a blanket and made comfortable berore being sent on 
to the OF. This accounted for five of the six men wounded 
in the engagement of the previous day. 

Having completed the treatment of the wounded on the 
trail, Capt. Dick and his medical personnel proceeded to re- 
join the forward element of the reinforcements. They janed 
the reinforcements just after contact haa been made with the 
original patrol. There Capt. Dick was informed that the 
sixth wounded man was on a cliff near the point of the attack 
‘of the previous day. About this time, two members of the 
Regimental Medical Section, T/5 Henry Searcy and T/5 Richard 
F. Jaeger, arrived at the scene with four litters, five units 
of plasma, morphine surette and other supplies. They attempt- 
ed to contact Capt. Dick but before being able to do so learn- 
ed of the whereabouts of the wounded man on the cliff. The 
two took a litter and a morphine surette and, despite enemy 
fire in the vicinity, crawled to the side of the wounded man. 
They administered morphine to the wounded man, examined his 
wounds, carefully placed him on the litter ana moved him to a4 
spot which officered more concealment. Here the two men at- 
tempted to administer a unit of plasma, but at this point they 
were fired upon and were forced to move the wounded man farther 
to the rear. The men could not return to the main body via 
the trail which they had come, due to the fact that the trail 
was too narrow for the litter. Thereupon, the two men aecided 
to return by way of a stream at the foot of the cliff. They 
had gone about half-way across the streai when agein were fired 
upon. The shots caused no damage and the men, carrying the 
litter through the rain-swollen, swift water, finally reached 
cover on the other bank. They then turned over the wounaed 
man to Capt. Dick, who gave the patient four units of plasma, 
dressed his wounds, placed him in a blanket and made him as 
comfortable as possible. 


It should be noted that this soldier had been wounded by mS 
enemy machine gun fire the day before. He could not be located 
during the withdrawal and, being unable to move, laid in the 
position where he had fallen overnight. The following morn- 
ing, at approximately O900L, he was discovered by a party of 
Japs. They gave him e butt stroke on the left side of the 
head, splitting his scalp open, and then bayoneted him twice, 
once in each side of the chest above the nippie line. One 
of these wounds extended completely. through the chest and out 
of the back. In spite of these multiple wounds, the- soldier 
was alive when recovered. Upon treatment by Capt. Dick, he 
was taken back to the OF by members of an anti-tank company 
patrol, accompanied by T/5's Searcy and Jaeger and Pfc. Clyde 
Eackett, of the Regimental Medical Section. 
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at the OP aid statdon, the three wounded men were checked, 
eiven further treatment and tien were taken in @ vehicle by  — 
Pfc. Vertis R. Conn, of the lst Battelion Medical section, te i= 
the Division Clearing Station to further ascertain the con- — ~ 
dition of the six wounded. He left the aid station at OF #7 
under the command of Capt. Srnst, who had arrived there early | 


that day. 


The bodies of the men killed the first day were re- 
covered and buried near the point of the original attack. 
The coordinates of the graves was recorded on the amer gency 
Medical Tags. 


Capt. Dick, along with the medical personnel assigned 
to him, remained with the main body of our troops which hed 
made preparations to continue the original mission on the 
morrow, 16 February 1944. An overnight bivouac was set up 
and the men retired for the night. an artillery barrage 
commenced during the night and at approximately 0300L a 
shell fell short and wounded several men in the area occupied 
by men of Company "B", 129th Infantry. Because of the dark- 
ness and lack of communication, it was impossible to report 
this incident to the area where Capt. Dick and his medical 
personnel were stationed. Kowever, e6n aid man attached to 
Company "5", Pfce.Frank /. Gudaitis, couregeously crawled 
through the darkness from foxhole to foxhole in the sector 
where the shell hit, administering morphine to the wounded 
and dressing their wounds as best he could. 


At approximately 0620L, four artillery shells fell. 
short and exploded in the area where the command personnel 
of our forces had bivouaced. One shell hit within 25 feet 
of Capt. Dick and his medical personnel. The shell killed 
three men outright end wounded approximately 20 others, the 
majority of them seriously. Vapt. Dick reached the three 
Slain men just after the shells hit and found a fourth man 
very seriously wounded. He administered several units of 
plesma to the fatally injured soldier, but, despite all 
efforts, the patient died 45 minutes later. 


With limited supplies and insufficient personnel to 
take care of so many wounded, Capt. Dick and his men ror 
hours without « break treated the casualties. Luring that 
period, six wounded were given plasma, the wounds of all 
were dressed ani the aid men carried the wounded to a point 
alone the trail so that evacuation would thus be facilitated. 
& request had been dispatched by Capt. Dick to the OP for 
litters, supplies, litter-bearers and personnel to take care 
of the evacuation. These arrived under Capt. zrnst, who 
brought with him two aid men, T/4 Tsakonas and Pre.Verdel L. 
Slair, and more than 100 enlisted men (to carry litters) -from 
Company "A™, 129th Infantry. They arrived after ell but 
three of the wounded had been carried to the trail and plans 
for the evacustion were made immediately. : 


Just before the evacuation of the casualties got under- 
way, Capt. Ernst examined the wounded and found one man whose 
wounds were of such severity that it was necessary to ampu- 
tate his left leg immediately. The wounded man had been 
given five units of plasma prior to the amputation and two 
morphine surettes. Then, using a pocket knife--the only in- 
strument available--Capt. urnst amputeted-the leg. later, 
on the trail enroute to the OP the man was given two more 
units of plasma. 3 


Transports of the wounded to the aid station at the OP 
then began. There were 17 litter cases end these were 
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_ arranged in a convoy, the least seriously wounded in front 

- and the most seriously wounded at the rear. There were 

approximately eight men to carry a litter, four men alter- 

ae _ Mating per litter all along the slow, hazardous route. 

yee Security was provided by infantry personnel placed at the 

eee point, rear and flanks. Along the route, Capt. Ernst and 

. T/4 Tsakonas continually administered aid and treatment to 

me: the wounded. Virtually everyone of the litter cases, as 

ae well as the walking wounded, were at one time or other during 

| the trip treated. The convoy stopped at intervals where 
good cover was afforded and on these occasions the wounded 
were washed with cold water from the adjacent stream. The 
going was difficult throughout. At one point, on a steep 
precipice, it was necessary to line some 40 men on both sides 
and hand the litter down in chain fashion. Finally, after 
five long and arduous hours, the convoy of wounded reached 
the vicinity of the OP. 


Approximately 250 yards ahead of the OP, the convoy came 
to the Laruma River. To reach.the OP it was necessary to 
cross the stream. Swelled by the torrential rains which had 
fallen for two consecutive days, the current-whipped stream 
at some points was five feet deep. A rope had been stretched 
across the river and T/4 Tsakonas, with one walking wounded men, 
attempted to cross. About 10 feet out, the rushing water 
swept the wounded man clear of the rope and it was necessary 
for the men on the bank to pull him out. T/4 Tsakonas, with» 
great difficulty, finally got to the other side, reached OP #7 
and informed the Regimental Surgeon, in charge of the forward 
aid station, of the hazards entailed in crossing the river. 

A reconnaissance was made along the river at a point about 75 
yards from the original crossing a large tree was felled in 
such a manner that it provided the convoy with a bridge. Two 
ropes were strung parallel three feet above the tree as rails 
of support. The convoy then began to move over the make- 
shift bridge. Straps were placed on the ends of the litters, 
and, with one man in front and another in the rear, the wound- 
ed were thus carried across. Construction of the bridge re- 
quired approximately two hours, but the actual transport of 
the patients over it took less than half an hour. 


Having reached the other side of the Laruma River, the 
convoy moved down the stream about 250 yards. . From this 
point it was necessary to scale a steep hill to reach the 
aid station. A human chain, made up of at least 100 men, 
wes formed on the hill and through this means the litters one 
by one were carried up. At the aid station, the men were 
checked and hot coffee, dough-nuts and cake were served to 
the patients and bearers by the medical personnel. Darkness 
had set in even before half the patients were assembled at the 
aid station and this further impeded the evacuation. 


~ From the aid station at the OP, arrangements were made 
to evacuate the wounded as soon as possible to the Division — 
Clearing Station. Previous to arrival of the convoy at the 
OP, 10 peeps with racks and two ambularices had been ordered: 
to transport the wounded. Because of the rain-soaked 
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condition of 
e 6th field Artillery Battalion was requested to Send a 


the trail leading to the Division road, the 


7 tractor to the OF to assist in the transport of the wound- 
ed. The request was immediately granted ani a tractor 


was at the OF long before the convoy arrived. The actual 
- movement to the Division Clearing Stetion was brought about ° 


by hooking @ peep to each of the ambulances--both of which 
were able to negotiate the muddy going--end chaining four 
other peeps to the tractor which pulled them to the Division 
Road. Thus all the patients were removed to the hospital, 
the last arriving by 2100L. 

j= In summary, cognizance should be taken of the obstac- 

_ les faced by the medical officers and personnel in treating 
and evacuating the casualties. The tireless, efficient, 
and courageous efforts of the medical officers on the scene, 
Capt. Dick and Capt. Ernst, waS typical of the high tra- 
ditions of the Army Medical Corps. Outstanding, too, was 
the work of the enlisted men of the Medical Detachment, un- 
der the capable leadership of Technical Sergeant Julius C. 
Wieczorek. Heavy enemy fire had to be braved several times 


See Te remove patients to safety. Wounded were administered 


morphine and blood plasma,- brought up despite adverse and 
_ hazardous conditions to the scene of action. he convoy 


'of litters had to accomplish the return to the aid stetion 
over @ narrow, vine-crossed and muddy trail, made treacher- 
ously slippery by incessant rain, and over a distance of 

. three miles--a feat in itself in jungle warfare. The cross- 
ing of the stream was made possible only by well-planned, 
hard work and, considering the obstacles, was completed in 
exceptionally fast time. 


The problem of supply was exceptionally great. It was 
necessary to request and obtain numerous items over and a- 

-bove T/BA--such as heavy rope, musette bags, heavy wire, 

_ Machetes, axes and shovels--in order to successfully com- 

' plete the evacuation. Units of blood plasma, morphine sur- 
ettes, first-aid dressings, blankets and litters aud sulfa- 
diazine had to be constantly brought up from the rear. The 
actual transportation of the patients by vehicles was made, 
‘in almost ail cases, at night and care had to be exercised 
at all times to prevent unnecessary trauma to the patients. 


: Manpower, while available in large numbers, had to be 
utilized advantageously because of the hazards. Alterna- 
tion of litter-bearers and the providing of security, in 
addition to the medical personnel, required at least 400. 
men for the entire evacuation. Tireless efforts by all 
concerned was necessary throughout. 


Of great importance was the excellent cooperation by 
all units concerned in the evacuation. Personnel of Com- 
pany "B", 112th Medical Battalion, ably assisted in all 
phases of the evacuation from the point of the river cross-~ 
ing. Approximately twenty enlisted men of Company "B", 
under the leadership of 2nd Lt. Davia T. andrews, took part. 
Two ambulances and three jeeps with racks and an additionai 
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supply of litters and blankets were dispatched by the Com- 
manding Officer, Company "5", immediately upon request. 
Important, too, was the assistance of the 6th Field artillery 
Battalion. Without the tractor furnished by that unit, it 
would have been virtually impossible to get the jeeps with 
the patients over the trail from the OP to the Division Road. 


Finally, it cannot be too greatly emphasized how inval- 
uable was the assistance rendered throughout the evecuation 
by the line officers and enlisted men of the 129th Infantry. 
Men assigned the arduous, slow task of carrying the litters 
of wounded did their job without complaint or slack. Officers 
who organized and led the convoy back through the jungles un- 
der conditions fraught with hazards performed their duty ef- 
ficiently and courageously. At the river-crossing near OP 
ir? » the incessant labors of all officers and Men--notably 
Major Chan F. Coulter, Zxecutive Officer, 12 infantry; 
Captain John Ay Srailsford, Commanding Offi Company A; lst 
Lt.. William C. Beaty, Commanding Officer, “Company D; and lst 
Lt. Wilbur IL. Wilkin, Company A--was the major factor in pav- 
ing the way for the speedy and thorough ican of this 
treacherous phase of the evacuation mission 


WILLIAM T. HOLLADAY 
Major, M.C., 
Surgeon, 129th Infantry. 
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APPENDIX II 
OF SHE : 


The following tests were made in order to determine 
the approximate frequency distribution of fragments from 
exploded Japanese mortar shells. 


a. Disposition: 


All tests were made on level ground (sand beach). 
The shells were detonated statically in vertical position 
with nose of shell pointing downward, the nose being slight- 
ly buried in the ground (ca.l inch). Panels of cellotex 
were equally distributed in circles of 5, 10, 20, 25 and 350 
yards radius, around the shell as centre. The panels were 
4 feet high, 8 feet long and 4 inch thick. The distribut- 
fon was such that in each circle the same fraction (1/6) of 
the same circumference was covered with panels. The outer- 
most circle (radius 30 yards) had 12 panels, the next (rad- 
ius 25 yds) 10 panels and so on. The innermost circle (ra- 
dius 5 yds) had 4 half-size panels (4' x 4'). No one panel 
was covered by other panels with respect to the shell. 


b. Detonation: 


The shells were statically detonated by means of 
No. 8 commercial blasting cap and miners' safety time fuse. 
All detonations occurred without fail and were high order. 


c-. Shells: 


The types and numbers of shells examined were as 
follows: 


Type 89 50 mm. heavy grenade (knee morter shell) 
5 rounds 

81 mm. mortar shell (Type 100, light, similar to 
U.S. M 43) 5 rounds 
90 mm. mortar shell 4 rounds 


All shells were of mild steel charged with high 
explosive fyellow bend). The type 89 grenade was detonat- 
ed inéluding propellant case and propellant, the 81 mm and 
90 mm shells without propellant but with fin assemblies. 
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dad. Recording: 


The effect of each single round on each target 
was recorded separately. The relative position of the 
tests were drawn in rectangles representing the targets. 
Fragment holes larger than 1 cm in any one direction were 
marked especially with indication of size. 


e. Fragments: 


Very few fragments could be recovered. Their size 
was generally small 1/8 toV16 of an inch. Two larger frag- 
ments were approximately 1" x 4" x 1/16" in size, showing 
irregular leaf-shape with very sharp edges. 


f. Results: 


The blast had no marked effect on the panels and 
the same panels were used for all tests. Almost all frag- 
ments hitting a panel made a complete penetration through 
the board. Generally the cross section of the holes pro- 
duced by fragments were larger in the rear than in front. 
Holes with front cross section of 1 to 2 cm“ were observed 
in all six,circles whereas pinholes as well as larger holes 
(over 2 cm“ cross section) were relatively more frequent 
in the inner circles than in the outer. The distribution 
with respect to distance from bursting shell (radius) is 
different for the different types of shells. For the type 
89 heavy grenade the relative frequency of shell fragments 
hitting a specific target appears to be inversely proport- 
fonal to the square of the distance. For the 81 mm. and 
90 mm. mortar shells it seems to be nearly inversely pro- 
portional to the cube of the distance. These results are 
shown in the following table: 


1 
Distance 
of panels 
from burst 
(radius of 
cirole in yds. 
P 2. 

10 
15 
20 
25 


30 


21 


18 


21 


14 


for full coverage of 


158 


25 


22 


circles. 


20 


10 


414 


156 


98 


30 


52 


21 


158 
116 
132 
124 
125 


132 


500 


360 


800 


756 
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TABLE 2. 
HIT PROBABILITY FOR HUMAN TARGETS. 


DISTANCE IN YARDS PROBABLE NUMBER OF HITS FOR TYPE OF SHELL. 


89 Gr'd. 81 mm M. 90 mm M. 
5 1.56 4.4 5.7 
10 0.39 0.55 0.7 
15 0.17 0.16 0.21 
20 0.10 0.07 0.09 
25 0.06 0.04 0.05 
30 0.04 0.02 0.03 
DISTANCE FOR ONE 
PROBABLE HIT. 
6.25 1 
8.2 1 
8.93 re 


It is to be noted that the hit probability has been 
calculated on the basis of the mean projected area of a sold- 
ier. This is correct, because the directions of fragments 
from bursting shells are random. The values thus obtained do 
not show however, the probability for wounding or disabling a 
human target. They merely show the probability that a man 
will be hit by a fragment. The wounding probability could 
not be computed although the effective vulnerable area of a 
soldier to small fragments is known. The missing factors 
are the frequency distribution with respect to mass and vel- 
ocity of the fragments and the wounding potentiality of a 
fragment of given mass and velocity. According to reports 
from the National Research Council, the frequency distribut- 
ion can be calculated for the types of shells in question, 
because it is known for other types. The wounding potential- 
ities of fragments, however, is almost unknown. It is this 
which forms the main subject in the program for investigat- 
ion on wound ballistics. 


This distribution is different from the distrib- 
ution for the type 89 grenade and must be due to the differ- 
ence in shape of the mortar shells as compared with the gren- 
ade. The grenade has approximately the shape of a little 
cylinder 2 inches high and 2 inches in diameter. The mor- 
tar shells are approximately truncated cones with 81 mm (90 
mm) base diameter, 21 mm (21 mm) diameter on top and 15 cm 
(23 cm) altitude. Therefore it is to be expected that a 
great part of the fragments are projected upward rather than 
horizontally. This behavior, however, will be partially off- 
set when the shell detonates on impact in actual firing. The 
fragments will then have an additional velocity due to the 
motion of the shell along its trajectory. This velocity is 
pointing downward, whence the different trajectories of the 
fragments will be lowered proportionally. 


‘g- Probability: 


By using the data in Table 1 it is of interest to 
figure out the probability that a man, at a distance of 0 to 
50 yards from a bursting shell, will be hit by a fragment. 
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This probability is a function of the distance and equals 
the number of hits which are expected at a given distance 
within the mean projected area of a soldier. The data in 
following Table are calculated by using the values in Table 
1 (with certain adjustments) and setting the mean projected 
area of a soldier equal to 4.2 square feet. For each type 
of shell, the first six lines indicate the probable number 
of hits which a soldier would receive at the indicated dis- 
tance. The last three lines give the distance at which the 
probability is one, that is the distance at which each bur- 
sting shell (of the same type) would score an average of one 
hit on a human target. This distance may be called the dis- 
tance for one probable hit. A soldier who is at a closer 
range than this distance will more likely be hit by several 
fragments, whereas at a greater distance the probability of 
getting hit at all is smaller than one and decreasing rapid- 
ly with increasing distance. For the type 89 grenade the 
decrease is proportional to the square of the distance. For 
the two mortar shells the decrease is proportional to the 
cube of the distance. The probability decreases therefore 
more rapidly for the 81 mm and 90 mm mortar shells than for 
the type 89 grenade. Each line represents the group of 
panels belonging to the circle whose radius is given in 
Column 1. The numerals in Colums 2, 3 and 4, equal the 
total number of hits counted on each of the groups of pan- 
els. These hits were pyoduced by the number of rounds for 
each type of shell as indicated in the heading. The same 

is true for Columns 5, 6 and 7 except that the totals are 
calculated as if circles were completely covered with pan- 
@ls and on the basis of one round. It is to be noted that 
these numerals do not represent the relative ratio of prob- 
able hits per unit of area for the different circles, but 
the number of hits expected on each full circle of panels. 
The total areas of all panels of any one circle is of course 
different for different circles and proportional to their 
respective radii. 


Column 8 shows on each line the product of the 
values given in Column 5 with the corresponding r (in Col- 
umn 1) divided by the common denominator 5. The numerals 
in Column 8 represent therefore relative values which can 
be obtained by miltiplying the probable number of hits per 
unit of area for each particular circles with the square 
of the respective radii. 


The values obtained do not show a marked tenden- 
cy for. increase or decrease for increasing values of r. 
They are all fairly close to an average constant. If this 
behavior can be confirmed by further tests it means that 
the frequency distribution for shell fragments from the 
type 89 heavy grenade is inversely proportional to the 
square of the distance from the bursting shell. The type 
89 grenade would spray its fragments equally distributed 
in space, at least within the zone examined. 


Columns 9 and 190 are obtained from Columns 6 and 
7, as Column 8 is obtained from Column 5, with exception 
that the square of r/5 is used. If r/5 were to be used in- 
stead of the square, values would be obtained in Columns 9 
and 10, which would show a marked decrease for increasing 
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values of r. The values, however, obtained by using (r/s)* 
do not show a typical tendency either for decrease or for 
increase. They are all of the same order of magnitude,al- 
though not very close to an average constant. It seems 
therefore and for the reasons given above that the frequen- 
cy distribution for shell fragments from the 81 mm or 90 m 
mortar shell is inversely proportional to the cube of the 
distance from the bursting shell. 
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Sek 1 1ator cap of a Japanese 50 mm. morté 
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Fuse cep of é ape hand grenade removed 

: from the 

ngek.c8 & ee standing in a pillbox when the 

Enges : exploded t et from his head. He sustained 
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This X-Ray shows the characteristic small fragments 
of the Japanese hand grenade. This soldier was prone in 
a foxhole when the grenade exploded at a distance of not 
more than one foot from the chest wall. Most of the 
fragments were stopped by the chest wall but some of them 
penetrated the pleura. The fragmentation of this grenade 
is irregular but usually very small. 
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This patient was prone on the ground when a morter 
shell of unknown size exploded one yard distant. He was 
also wounded in the arm, thigh and both ankles. He had 

an open operation and the numerous. lacerations in the lung 
caused by the small fragments were sutured and the inter- 


costal vessels ligated. He made a good recovery. 
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- The photograph on the left is that of a wound caused by 
a U.S. hand grenade thrown by a Japanese. The grenade ex- 
ploded three yards from the leg. The typical large frag- 
ment is shov 
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The photograph on the right shows an explosive type 
fracture of the ulna and the usual small fragments character- 
istic of the Japanese hand grenade. The soldier was lying in 
a foxhole and the erenade exploded almost in contact with the 
arm. Under these circumstances there may be considerable 
blast effect on the soft tissues. 
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~wAM OPTICAL COMPANY, 


This soldier was standing in the company area when 4 


Japanese 75mm artillery shell exploded at a distance of 


100 y 


wall 
is a 
Bony 
size. 


ards. The fragment penetrated through the outer 

of the antrum and lodged within the sinus cavity. It 
good example of the relative protection afforded by 
structures of low velocity fragments, even of large 
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